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Iromance'of the wonder metal 







FATE Led Them to a Living Tomb! 





EVEREADY BATTERIES 

.^ARE FRESH BATTERIES 

ONE REASON WHY THEY LAST LONGER 



"Titt fighl tentiiitiiJ 

fm 



But Edward Eiskamp 
and Six Com- 
panions Cheated 
Death in Under- 
ground Maze 



ir^a, isHth iix 

iuJ Oils iAfiUfng apfiftner tn iAe Srm t Fvini 
ca#ei fn fit »/ Catikilit- 



'* Splosh - * * our tiny rock-bound world went black! 1 had dropped 
our flashlight into a pool of ity water at the very bottom that 
cavern-maze that burrows for miles in every direction under the 

Catskills* Without light, here was our 
living tomb* !n weeks or months or 
years someone would find seven skele- 
tons in this crypt* 

the light continued to bum* Up through eight feet of water came 
the bright halo of hope. Wc fished up that flashlight, and those powerful 
fresh EiVeready Batterie.s lighted our way back from Eternity,'' 





Oi 'courtc, anybody ran 
daite ft bfttlery— but only 

EVEREADV c*n ro^Hy 

guarjinln Iruhiicti* 1 
it imm me. Eveready Bat- 
toricR aril S and b tlmci 
fti fftit other ma(ccft*TFiey 
don't go on the thclL 
They don't hivf time to 
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IMnning ^^/Fight 

Safety- 



Ev«ry man and woman 
in Amcric* muat Jn- 
tereated In the ^tal 
subject of safety. 



ENGINEERS DEVELOP STILL MORE 
SAFEGUARDS FOR DRIVER AND PUBLIC 
IN WORLD^S SAFEST LOW-PRICED CAR 




T he safest brakes a motor 
car can have, engineers say, 
are the 100% hydraulic kind . . . 
used in the big 1936 Plymouth. 

These brakes do not rely upon 
the “winding action” of brake 
shoes. Stepped cylinders apply 
equalizetl pressure on each shoe 
of the individual wheel. By the 
hydraulic principle, they are al- 



ways equalled . . . always stop 
smoothly and safely. 

Another great safety factor Is 
the Safety-Steel body {all struc- 
tural members of steel) Inter- 
locking with the car^s frame so 
that each reinforces the other. 

You can see the 1936 Plym- 
outh— at allChry sier, Dodge and 
De Soto dealers. The price is 
J5510 (and up, list at factory^ De- 
troit; special equipment extra). 
FiYuotmt mvisiciN of cHmmcoitP. 



InaUt upon 104% Hydraulic brake* 
tiut 9t<yp yvu tmootlity, q,ulekly. 



i Panfeod Sofitcy-5t*el body 

— «vcry aiructural membef ta ai*«l 
— which )• InterlDcklnll with c»r 
from* . . . for your greater protcc- 
clon In any amergcncy. 



Stinpleat, oafeat bnklniL 
■ystoni mode — Plymouih'^a IMV 
liydnullc brmkca . , . which ore al- 
woya equalised H, . .olw»y* atop you 
KADothly, aoTcly, No rod* or ca- 
Uoa tonttle, rut or tmaJt. 



Whoft tcrtfJni? to advertiaerB jiteaso tnenfion Popular l/ocAanlca 



POPULAR MECHANICS ADVERTISING SECTION 



2A. 




mai*tt*aaturm amt^n ^uord' ^ur iffrphiirrp »Frrfrv duv 
and n^irhf. Ax a r^iuJf txf thrir vimfl^xnaw, hotk JvfitJ and fonf 
4if>^anr<i iallm |i» mar* qutckijf an if nrru#'BC«(j< 



It’s easy to telephone, hut there^s nothing 
easy about giving you good telephone ser* 
vice* It takes many thousands oI trained 
employees to do that, 

A considerable part of this work is han- 
dled hy the Central Office men. Their job 
is to safeguard service — to prevent trouble 
from getting a start. They are constantly 
testing lines, circuits, switchboards and 
other equipment — working with outside 
repair men — -performing the thousand and 
one tasks that keep things running right 
and prevent their going wrong. This work 



goes on tweniy-four hours a day — every 
day in the year. 

The **troable shooters'” of the Bell Sys- 
tem work quickly, effectively because of 
careful training and long experience. Their 
loyalty, skill and resourcefulnesa are a 
priceless tradition of the telephone 
business. 

It is no accident that your telephone goes 
along for so many months without trouble 
of any kind. The Bell System gives this 
country the most efficient, reliable tele- 
phone service in the world. 




IVAi^n to ndvertiaerB pteasc nicriffoA Popuiar ^fct;han^ca 
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(Conllnvtd! on next pa^F> 

New Magic in Man-Made Stone 

D rab concrete^ like Cinderella, has doffed its 
humble garb and become a thing o£ beauty. It 
has adopted all the hues of the rainbow and has also 
quite suddenly assumed a dozen other qualities un- 
dreamed of a few years ago* There is heat-insulatLng 
concrete, sound -absorbing concrete, high-strength 
concrete, lightweight concrete, quick-hardening con- 
crete and low -heat concrete* In competent hands, 
lifeless concrete today cau be made to express any 
mood, from the somber to the exotic* In the March 
issue appears the first of two articles describing the 
latest magic wrought by this man-made stone* The 
story is illustrated by eight pages of Color oto pictures. 



Next Month 

T f AVE you a $2,500 penny? 
^ You have if you own an un- 
circulated specimen of the 1799 
copper cent And if you own a 
five-doilar gold piece issued in 
1&49 by the Massachusetts and 
California company^ you have a 
coin worth three times that much. 
An article next month explains 
how' to start a coin collection. 

The Next War at Sea 

IN PREVIOUS issues^ Hiram 

Percy Maxim has described 
the next great war in the air and 
on the land, basing his statements 
on the supposition that recent 
discoveries of science may be ap- 
plied to the wholesale slaughter 
of human beings. In March he 
depicts ihe next great war on the 
high seas with whole navies 
fighting each other instead of en- 
gagements involving fifteen or 
twenty vessels on each side. Like 
his previous articles. Mr. Maxim's 
coming story constitutes a pow- 
erful argument for peace* 

Talking by Hand 

'T^HE use of hands and arms as 
^ a substitute for speech per- 
sists today among motorists, in 
the trading pit. at auction sales, in 
railroading and in a dozen other 
fields. You are “talking by hand” 
when you point your finger or 
shake your fist. Watch for the 
fascinating story, “Speech With- 
out Words,” next month. 



montlilj hy POPULAR CO.. SCO Xaal OntarlD Ptrect, Chlc*Sft U. ft, A. SJntS* In TnMtA fiUlea* 25 
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SIMONIZ 

One of the Greatest 

dUc6ueMs 

of Modem Science 




THE 

DELUXE 

BEAUTY 

TREATMENT 

FOR 

AUTOMOBILES 



Simonizing Makes 
Cars Beautiful 
. . . to Stay! 



Simonix &iul Simonix KlMner 

turn MiUiodii 

uw iha«9 famous products. 
Try thsm and you, too, wUl 
agrao tL«y aro tho gr«at«st 
OT«f deTukipod for maLiug 
and kmping cars boautitul. 
SlTTn^iiiiiL and SixuQiualQMDe; 
ara easy to use, safoji and 
don't cn»t mucL Tet ibey 
make the fiiusli sparkle os 
never before , * « and it 
stays that way fx^ years! 



Atwayi g immiily ft 

n*wc«xT BvtT*MQi.-' 
bax, irbfltbax tqhx 
car is D«w w oilil, 
lk« aDanaX it Ll Sz- 
monixad, th# baUar, 




MOTORISTS WISE SIMONIZ 
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you hoped a lo-w-priced car 
would have are yours in 




A aENEAAU MOTORS VALUE 



&*r 




NXW PERFECTED 
HYDRAULIC BRAHES 

xofvir ood f moDfhvf r erpr deve/Dpwd 



SOLED STEEL one-9i««e 
TURRET TOP 

c crown of beotfty, a forfresj of jofe+y 




IMPROVED GLIDINC 
KNEE-ACTION R1D£^ 

fh« imoolheif, jofsff ride of 




NO DBATT VENTILATION 
ill New Bodies by Fisher 

rh* most boauUful and comforfab^a 
bo dial «var craofad for a fow-p-riead cor 




HIGH-GOMPRESSION 
VALVE-XN-HEAD ENGINE 

giving avan balFar performonca wfib 
ay*rt fait gmi and oil 




SHOCKPROOF STEERING « 

making driving aoiiar and safar 
rbon aver bafora 



ALL THESE FEATURES AT CHEVROLET'S LOW PRICES 



CIlEVROLEfT MOTOR CO., DETROIT, MlCD. *AmHahU in JIlAifar Ds Madda Jtiua-^cdon, $ 20 J )0 aJdicumnt. 




NEW GREATLY REDUCED G.M.A.C. TIME PAYMENT PLJW 

Tbr towwsi financing dul in G. AI. A- (1 Autor^. (^mpara C^nmier'i laur ddiiwed! pritn. 
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CoRifnCMt Q[^p<>netine y<iU Rrent strain tift 

yonr auto Cold trlatch«o bnictnaa in atifTanad lubTifiant 

and {(re&Bo whirh, in rtartinf;, li!avQ iwrts cEposeil ta 

clAibmfi^ grinding, poaaihlfi Kvcro Injury until proper circu' 
lation eoniea into play. 

P^Tvil helpa enfcinca tbroUKbcnit vriater, and All smoOB^ 
be<?HUM it proiwtinjdy nheatiia b«AritiiCA, (tears, all Jrlctionul 
areai with a hent, cold, wear, rofiiatinji Bilrfncfl wltiah VirtTip]^ 
bMamioB a part of the lurtal- Th{4 Fyroll Burface la Brlf^ 
lubrlcntlve until i^ular lubrtcantB circulate » » , and 
li H conitaut pToteetiouE It helpi your en(tine to npui ea«in'. 
Ydut oar ptafte quicher. You anvu dmin. on the nil miporlanti 
battery, 

Uw Pyroil alway* — and inoint on the Konuiue. Bold the 
U'oriil Over at nez~viE;f fllatiutu, (tBraaM, fltoree. Free. Jmpor' 
tantrhartB, photomicroitraplLi and proof of PyroiL'a reuiBrlcnble 
effiriuEicy — ‘ulao its value to alloy ulMuIb ^s^lveTH^adl]Qjtun, 
copper-lead, eto.^, MaU coupon. MauufaetuTcd nnd Oviar^ 
BiKeed by Pyroil Company) W. V, Kidder^ Prue., A2 Pyroil 
Bldf.^ LnCroBBO, Wis.) U, B. A. 

NOT JUST A <‘BREAK>IN'’ OIL 

Pynll does not AID mar of tho metal vhHo ^^bnaklni 
III” ntm smliiH, It PRDTCCTB Oflatnat danuBa t» new 
peete< Dy MO moans an abraolvo. CeittaliH no harmful 
oBi, oclda or vOmt ImTHBanta. lUap your now car up 
ta UK parformaifco otandanta* Alwayo ota Pyroil. 

Pyrall has baan tostod by Pawlar Moehankt and I* 
md by Pi^ar MochanW Prottai and PwMMllm 
KinilBmont. 



The Omm mm4 Only OeflIiliiB 
fyntl (aoteat orotecM) Bun 
Ym tlinoMr* an Ewart Cni. 





ADD TO OAS OIL AND GREASE 



r>ISTRrDl rORfl — For jiq 
unueujil biurtusw opportunity I 
dieck enupom below. 



jiTkoii rowrANi 

iud Fmi .-h^pLa 
Rad. plictU'Mtpl'a.vrvjpbi 
ili-'Hlhi CjiuLL vll 4 » 
fiitmr rtir. 

Q nrur BFivit it 

In* B*l»f OpwnT 

IbdMt, 



= ............ 

A>Un> 

Citr.. . .C^nuiiy SiBt*. 
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when others were fired! 

The Story of LaSalle Student Shaw 



"*SiiiC6 Wilf I hiiTv br^a 
kcvprr at f-lS ■ wrelt. ^tarrieti, trltli 
one baby glrl« I found It harder CTcry 
mCinlh to miike enda meet. 1 trail 
deiTH'raTflt 



♦'l aat winter mjf »lfe bmudht me n 
t. a Salle ad on MlAher Acenuof |tI 
Khowtnd buiw t could itbuly in •[tare 
time for the Job 0 bcad. t JnVDi.tl* 
SaT«tl» and enrolliHl January Juat 
Id tlTdCl I'on— 



*^Sudden1y» ordcra camo thmndh to 
cut iKe forct- 1 vratehed aeren men 
In my departmenc Acl (he bait new« 
and leave. Then f be omee iioy tanned 
nic+pnJd 1 waa 'next/ My heart annk 
na 1 followed him to Ihc Front OfTlce* 



*^*imlll^a, the bate handed me a let« 
ter« It oaa from LaSalle to him, 
nnnDirnCtafl my enrollment ond my 
Hood work on the Mrat Icaioa. 'Wc 
are keepina you/ hv aildi *bec«u«e 
w e like youraplrlc/ 



*'I haroalnec been prarnoted twJi^. 
and nnw caTry the title Of Chief 
Accountant at n xnlaty aereral 
tlmen fireaCeTd The future look* 
brtnhr. If it bad nor beii^it for LaSnlle, 
I would ^ iDukinfl for a Job rlflht 
nott,^^ 



^'Nntumlly, 1 bad mure wnrk tu do. 
With 1 he amaller force, but my trains 
made It caller, I learned quielLfy, 
and when the I^partmcnt Manager 
left, Che boat moved ttlC Up. 



BIGGER PSfiy FOR YOU 

thru laSath SpartTfme Tha/ning 

Xliat^B a BtDry af what Bparc-time Btudj 
has done for juBt one man. There arc thou- 
Banda of others like Shaw who found 
themselTeB through LaSalle* Now^how 
about yoursclfy Do you want a better posi- 
tion and higher payf 

You can win them, even todays if you 
can do the work* LaSalle ekperls will show 
you how, peretonally guide yon etep hy 
Btep to Buccess. Simply mark on the cou- 
pon the field you are interested in, and we 
wilt send you FREE, a valuable booklet 
about it, telling of opportunities open to 
you. No oDBt or obUgalion — and what you 
find out may put you on the road to suc- 
cese and financial independence. 

The opportunity that is open todays 
right nofc— may not be here tomorrow. 
Don*t put it ofT™bu t reach for your pencil, 
fill out, and mail today. 



LASAUE E5CTEHSI0K UNIVERSITY 


DspL 264*R, Chicago 




PleaH tel] me how T can take fnll e.dvnntjire — 


riehlnow — of thO'OppnrtuniliH in the hueinceg 


] am. ohocliln'a below, Axid HBiid nJonc your free 


booklet op that ueJu. 




O Dnaineaa 


□ Railway 


Management 


AeoDunllng 


O Traffic 


n Duaincaa 


ManagtnUent 


Corrwapondenee 


Q IHadem 


O TeTHnnel 


SalcanfcWtialilp ' 


Meaagenenl 


O Paper SaJeenun’e 


□ Lawl 


TraJalna 


LL. B- E>egrea 


□ Rnllway ScwUon 
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Law 
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Management 
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POPULAR MECHANICS ADVERTISING SECTION 




It’s Right! 
MASONITE 



Tmi-tfi'Uirk life IV S. PtI. Uff. 




THE home-craftsoiAn cJtpccts a lot from the book- 
radiator covers and other things he builds. 
He wants them to be beautiful and Bcrviceable. He 
wants them to be admired. He wants them to last 
for years . . . and, also» be inexpensive. 

There’s one way to accomplish these aims — by 
building the right wey . . . with the right 
muter ieie. 

Genuine Masonite Tempered Presdwood is 
ideal for home-craftsmen. It is available from lead* 
ing lumber dealers everywhere. Always uiuform in 
thickness and quality. Absolutely grainlesa. Easy 
to cut and saw* Contains no glue or artMcial 
binder. Will not chip, split nor crack. 

This modem material is a beautiful warm-browa 
color. Produces pleasing, artistic effects without 
further treatment. If desired, it can be varnished, 
painted or enameled with any standard application. 

There is a Masonite dealer near you. He carries 
Genuine Masonite TEMPERED PRES D WOOD in 
}i^\ and thiirkiiesies^ Visit him to- 
day. Or me^ the coupon bdow for a free sample 
to experiment with in your own shop* 

GENUINE 

MASONITE PRODUCTS 

TCMPCBED FRESDWOOD • QUAfiThBOAlD 
TEMPBTtlE - STAUCTUKAL INSULATION 



Masc»HTR corporation, DepL PM-3 
111 W. WaBhington St*, Chicago, 111. 

PIcMc lend me a free tuirplc *od additioDsl Utersturc 
About Canine Masonite TEMPERED PRESDWOOD, 



Nama 

Addnm. — 

City 



( Co n ten ts — Contin tied ) 



HAND TOOLS 
Steel aqnperi kept in h alder ^ 

StralghtiidgO for nuttini; 

Pointing to^l for Itixonry walla ... 



. .216 
..2S0 
■ .300 



Clamp mdde from hack ^aw 
Cottoj^ kejri| jd pUert 

Toala from drill Pod 



■ .t.T. « At.^.jr.T. 



X.3Q4 

. .306 
..311 



HOME IMPROVEMENTS 



Fumnee gratea bridfed for fine coal , 






Eave troughs baited to kuJldEni? . . . . 




..... 274 


Have BBEBah plntet protert home . . .. . 




.... .283 


CeespoDl overflow conducted to new p 


1 ts f p ■ ^ 


. . . . .31£ 


Hot-nlr ducta^ of inauUiting lath . . . . . 




317 


HOUSEHOLD 






Sileacing nolav tub on wall . . 




. - -afta 


Flexible mop handle to clean under furoiiture . 




Pnrcolator kandl^ it retnovalile ...... 




..... 29fl 


PHOTOGRAPHY 






Sample uegative determinet devetopiojc time. 


■ If , ,276 


Roll film developed in regulair tank . . 




, 377 


PhotOI have name printed on them t 






Photo prints devetqped cvenljr ...... 




.f f . ..E90 


STORE AND SHOP 




Show card dried In ctrdbcnrd trough 




j_t 1 » .366 


Paper holder improved with hack* Haw 


blades! 




Truing turned work in a lathe ...... 






Animated see saw attracts atlcntian . 




3QQ 


Ice-cream containBn opened with paper . . . . 


. . . . .310 


Runner* move baaketa in factnrv ^ . 


ri - r - - - - 


310 


Attractive Atnre window dleolnva ... 




. . . . .317 


AnebOring acrap cam 


....... 


320 


MISCELLANEOUS 






Stenciling without '^tie marka^’ ...... 






Clathealine prop tnkea up alack , . . , , 




4 a a e a £ 7 O' 


Kio hoots keot from cracking with notches . . 


. ....270 


Horn email e_t h ermoMoL.cfa'n trolo-matflii 

Weighted wing keeps fowl in pen . . . 




e a * e - £TO 


Hand grinder tervei as sneod reducer 


■ ■ ■ d. ■ b 




Pickttn£-jar compreisar ii adjustahLe 
Pipe lengths Joined single-handed . , . 


-..X.f.K9 ■« !« 


, , . * ,274 


Machine gun shoOtS dowrlt ......... 






Clots cutter sharpened on lath* 






Inside af nine painted with awab .... 




. . . . . 27fl 


Hot-dish imat* of atippled tin. 






Things Ip build for winter sports . 




279 


"Hat*' hottle cup held with paper handle .... 




Marbltlalng cardboard and ttattonsfTV 




M* 


Rscaii pad for shotaun 




M* 


Aviary hat two entrance deori ..... 




.....2B2 


Bonks held im shelves with foliDweT . . 


B B - h . d B 


203 


Holder far two pairs of trouaera . , , , 


....... 


. . . . 1 203 


Drawing by tracing Image on ground glass . . 


209 


Tapered stick ta sand lumings 




290 


Why boiler tubes buckle . . . 

Modal railway building ...... .i, ... . 


u.t, ’■ ^ t , . 290 


Easy method of inapecting hoilera 
T.Linrh bos Initialed wilk nnet^ tMt-hwr* 




, . , .2M 


Ink aoreader sav«s pHtater^s tUric ... 


. 


. . . . .304 


Spal tarred with aid hraom ........ 






Tank drain* and nuencSei week .... 




904 


Feed contaissers for poultry ........ 


f ■•■ + + + e + 


. . . ..90S 


TiLe*B for artiat* sad draftswivm ..... 




JriM 


Non-clogging spout for oUcan ...... 


+ V + + T T 


.....309 


Wood Wedges to swUt large logs .... 






PirrnIsF bow Kbb wheel* *nd hpHWBH 




aon 


Gears oiUd with greaoo cop 






Slobos (rotn pipe 







.A14 



Wloick_bjr _ u*in£ iraciar ■ . . 
Haao end luld with icrcw 






Stakea prate-cted from apUtting 
Steel tap* held with thumliCftek, 



.31fl 



SupBrhi¥itg bald on w^tkjbvki 

Trunks, moved vritk rope alidd ■ 

Tie etriTig* cat on Ju( . 



.316 

3ie 

.320 
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A MAN cannot conceal ability- And the 
man who is determined to go some place 
cmd is doing something about it cannot 
conceal that either. His associates feel It 
and his superiors recognize it. The mcm. 



who looks ahead knows the importance 
of training, and other men who have 
looked ahead and gone some place know 
that L C. S. offers the right land of train- 
ing. Look ahead — mail this coupon 1 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5608-H, SCRANTON, PENNA. 

Without cost or obligidoD, pleise send me a co>p7 of y^^ur boo&rlet, Wlna 

Slid Why/' and full particulars about the aubject before which 1 hare marked X: 



O ArchlMci 

□ ArcLit«vuml Dmfttmu 

U BuOaiac SvUaalibc 

□ CofitzueifiT unit UuiLd V 
LI tttTHirhml iJfmrtiaAB. 

□ fttruntural 

□ bT Ibmitltti* 

EaciBMT 

Ktortrln 

O W-adlliti EM p I tic uhI 43m 
( 3 llebdtaa Sbfio Blworiota 
n Bodflfiukflr 

D BopimHi UuBffPflHat 

O O&H M B— 

O 'rrafic IrCkutfaCMUL 

□ AjiMUDtenfr 

□ ABWuotui 



TECMMICAI. AMP INPUITRIAL CPUHES 



D PlumUbf □ Sl4mt Fittioa 
D lf<mUu □ VvtiJ»Uoq 

O Air Caadiltnolnc 



g fllAMii EnclDwr_ 



> dt«Mn mectrla ^-Tl jH W9 Wtrw 

pTHimorr 

LJ n, lU LnnoiMiilJ«M 
O 1L H- Nn^tiuti FWttiiui 

O Air BnbH !□ R. IL HcmIiheo 



B Short lioCol Worki* 

Teh^n^k. Eaciiioor 

B TaltahoiM W«rk □ fUdia 

Mti<»o«tK«I EikctA**rtDC 

g M*dk*Kl«A l3nft#>>Mi 

kf orflllLyC Q Tjwilm^V^ 

Q ^Wtiomiiiokrr' 
p DkoH rnfian 
□ AviBliBa Failafi 
□ A-ntoamUlo llocltMlis 
Q lldricontin. 

ftUaiNEU TRAININA C0VRSE8 

P C. f. AoMUMtut O go n rfci# aiktioB EfubfraBMliip 

□ Uookko*oini □ Pint V«ar Colloc* 

□ Wark □ Bua i nw criArrMcwuloiuip 

□ Hwinh □ □ iltcflOBnpki' jiod Tvfiiac 

D ft*1 ■ P Clvn -RnrviM □ Moll Conior 

P Advortbiaa □ Itailw*jr Sloll C3wk 



□ |(E•hvlq^ Ep»av»oriov 
Q Cli'J] ElnfliuHiriBa 
Q Stirnvi^K jihA Mpbo^W 



□ BthIc* EnciBoor 

□ #od Uulitliac FortBAB 
P Okoniiiry 

n FLhrtiwsr 

□ Garni AlEukMl 

U MIob Forematt 

□ NavicBtln 

P CottoB Mu)nCB«tario< 

P WBoIoD UoMlBtlHllBS 

□ ABTHmlhtr* 

□ Fruit Onviu 

P l^ultrr Fotmiiii 

D Oiada Bd^aal Bu1iJ«etP 

□ nick Sohool aabiwU 

□ CadiBpi PrrtMbratwjr 

P fUuptnitiiv 

□ Cortminint 

□ Li«ttoru4 tfbow Cbt^ P Bicn* 



Xamc Ml Addms 

CUy — PdririMi 

// saw f«aldB Canatfa.. flit ranJMn iv the fulrrttutiemi f^cm^tpundmrr arAmlt rannd’itm^ .UmUntoT. Canada 



TT/trH ici'fPrt^ to iid^a tid^rd «h?jhMoh popvJat Mechtini^t 




lOA 
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WBLIOM^VOULL HAVETO ] 
PUT IN OWEORTM>NtGMTi| 
A WEEK STUDYING AND# 
WORtCING WITH j;' 

NG 

tools 



MY NEWJOBTOMJSA DANDY 
MORE FUN- EASIER WORK 
AND BIGGER J%Y NOW 
WORKING ASA DRAFTSMAN 



I WANT TO learn 
, DRAFTIN6J00, 
‘'FRED. CAN 
DOIT? 



ILL WRITE. ENGINEER 
008E TODAY FOR HIS 
FREE BOOK 
SUCCESS 
IN DRAFT5-J^^^ 



Uo7n, •ibo', mcui -Acy)^ 

tllusErailnff aasmQfid caac._ Q 



T he boom in building and 
other industries now 
seems well on the way] 

Who is always needed 
first of all? The drafts* 
man who draws the 
plans;. A/tet that, the 
Steel mills, lumber 
mills; brickyards and 
others make their sales. 

Government efforts 
to help arc making 
things hum. In one fac- 
tory town, a shortage of 
draftsmen is already re- 
ported. Many trained 
draftsmen will be needed — at 
better pay and shorter hours, 

WhoTl get those good jobs? 
Of course, the men who have 
prepared — so, prepare now! 



Prepare, lor 



Better 
Jobs Now 

are ready and more expected soon in 
auto work, aviatiorip electricity, ma- 
chinery and certain building lines. 

For those who leorn drafting now! 

It’s the way for a quick start to a better 
paying, much biji^er job. Send ut once 
for Engineer Dobe'a ^ok, 



Ou^ 
20x25 hu 



LEARN BYMAiL AT HOME 

Time is money. Learn 
drafting in your spare time. 

It’s high time now to prepare. 

Don*t wait another day. Send 
coupon for Dobe's free book. 



ENGINEER DQBE, Dhr. 33-72^ libanyvOier UL 

Send me your free book. ’'Scccessful Drafts* 
manship'' and ptease cicplaEn how you assist your 
jfraduates to food positioiui an draftBiuea. 



Wflwe ... 
Addrt^. 
TTpwm... 



Far It years (since 
1900)ElXKmeerDobe 
has taught draftini; 
by maLI. Thousands 
of studcnta,aged 16 
and IS to past 50, 
haTft won 
SUCCESS I 



Bent 



Write 
NOW 
while fhj* 
oiVer iuts. 



Here's 
avaJuAble 
act of tools — 
at oiLce (also 
a drawing table), all 
without extra charge 
the day you enroll. 



ERE is an opportunity 
tlmt^s open ip those who 
know how to grasp it:— 

Ata/eu* dollar! a month, 

students get complete 
training in drafting by 
mail in surprisingly 
few months^ Engineer 
Dobe teaches his stu- 
dents until thoroughly 
trained and until 
placed In a good pay- 
ing job* Trained 
Draftsmen enjoy good 
aalarica. If you don't get 
a satisfactory job: — ^all 
your money back. That's 
Engineer Dobe'a guarantee. 

With Eu^ueer Dobe'a 
method no previous 
ieuce is necessary. Hufh 
sl oducBtton not needed* 
EverythiDg made plain. FrSO 
deal work ri^t froni the stmt 
until you're m posidoo. 

If you're a mechanic, 3 
knowledge of draftsmanahip 
may make you a superinten- 
dent in short order. Get out 
of overalls and draw the pay 
of a boss. If you are a boss, 
learn draftsuianahipi a femn- 
dation stone of many a line 
of business. 

Ift nerv loatfe oT Iff*, practical 
trainins in diaftsmaiianip vilt 
prove v^uable. Even if you never 
accept a job aa n draftsman, wU] 
you not be money ahead by tuiiuE 
En gineer Dobe's ccurse? 

YouTl be amazed at the 
speed with which you can 
learn in your spare time by 
Engineer Dobe's practical 
method* Send coupon TO- 
DAY for free book entitled J 
'‘Success in Draftsmanship", 



ENGINEER DOBE, 



When to oducrftaei-s pleme mention Popiiior Ifechntifc! 
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AMAZING EASY WAY 
TO LIFE-SUCCESS 

ELECTRICITX 



LEARN THE GREATEST INDUSTRY OF THE AGE —TRAIN NOW FOR A BIG-PAY JOB 



I Will Finance Your Training! 



Are you dissatisfied with your job? Are you out of a job because you lack spcciaUised 
Irnintng for a live industry? is your future uncertain? Then let me show you an ama^- 
easy way to Ret into Electricity, where TRAINED MEN are needed , , . Where 
hundreds of Coyne Graduates are drawing Good Pay every w*eek- Coyne has been 
Iraming ambitious fellow's for the Electrical Inclustiy since 1B99 * * . at Coyne you 
do not need previous experience or advanced education. 

Tremendous Developments Ahead in Electricity 

Hen? Ss VOUR HfeopporttmUy. Every day hrlniCB luerrsof nfVdcvelopnu'nls in Ihia fnscinalirix, big- 

puy fiL'ld, with moire jd^k iind ^ RrenUir lilLnru fur the Lroinod ennr than cvtT before. T f ymi uTr umbt- 
tkrtiA to get. ahead, [ want Lu hdp you. MAIL TlfE COLTPON^ DELQW and E'^ll Icll you about 
mj fliUiDce plan^ whirh hau cnafat^ thoUifamLi to get CoynC TralDin^ with very 
hlLle moany. Gel iraitiiiie Arst. then lake IS cnonlJis to complelc enmll monthly ^ /9 jO * * 
tuiliiDD payments etartiiiE FIVE MONTHS after you be^in your irainiiitf. C< 




Learn liy Doing — In 90 Days 

The KTcat Coyne Shops sre (amAuii the world over for their utiuRuaJ Learu-1i j- 
method of practical, mciivklual inBlructkin. There Is no bcHik atudyt no 
rccitiiiE — you Icaiti quickly and Lhnroughly by doinji actual jobs under the 
personal guidance of trained in«tructoTB, on a great outlay of machinery and 
equipoieTit oBscTTihled stneUy for Lmining puniwes. That is why> in 12 short 
weeks, are able to take fellows witJinat eiperlctiec or adrurBd eduoUlon, 
and tr^in them ftK* jobs leading to good pay. 



MANT EAHIf 

LEARNING 



If you n***i psrt'tlme work to 
hi«| p pay Uvliig cxpcsjiou whi]e at 
kIhkm, lcD 111. ycor pnobtEnu and 
we itUiy be ^Ue to Mp you eu. we 
liavr hupdrrda ol oUict ctudrntA, 
Then, aFirr ynU tftwdtlBte, Fiee 
Emptnyaicia DepamnrB!. wUl slvc 
you Ule-itEiu emph^^bunt 
Evenr Coyne nwaiuitr olio te- 
crivH B Life ^bolarihln. with 
free tectmicnl aad hMuforw nrrvkrtr 
Mid pciirilece of l e v t rw any dme 
without sddltiOQal tulUoo 




LEARN ELECTRICITY 

Fnpnn lor late UlavtliHiR 
DiaUL UECTAIGIAN 
ARMArau umr 

ftWTAVlOM OPSKATOR 
AVTD KLlCTRlCtAll 
DivnrroR 

MAtHTlltAllCR SMOmUR 
URVICB tTATlOH aWMBR 

and moHy othet nuwey'xaOktna oppnrtun- 
t tin la the FJoctJlcml hrld. l^cam by actual 
W(.irtt on real dynaniM^ enstaeff, ]>owcr 
itlitDOb antH, >w1 tchboarda — 
from dfivr licllB to tun-aiaeU power oiul 
lilhUlka piMflii, in ftdl operatioa every day, 

Y%YimPT Bln auU RsfHs* 
UUL^ILld orotioii . , . Air 



Tniacd men bec imdod in thne rmpi 
dtpwAdliw SeKti — the FniOnit arowfne in 
duautcitn 



oral 

America today. JUanc im 
{adLidlftt my aew fpnrpett fn (H«asf £loe- 



I 'a 



Erftdty, ElKlzic RefncermiJoB 
CondlLfoniafl at no oCtra colt. 



end Air 



COYNE 



HOME or OOTNE WBOOL 

Tlihi in onr firepnwf modem home wticicln 
hi Inutalled thousuida of doUari worth o( 
OectficnJ eqaipiarnt. Every coiufort and 
Convenience rma hml arrsnarnl to you 

happy mat omtemird diulna yaur Lmlnlna, 

•L, CL tnns, PfiniPCMT foumocs i«bs 

ELECTRICAL SCHOOL 

SOS raulliiaSt., Dapt, 3&72|Cklaaca* Ml. 



JOBS' PAT- FUTURE 



1 OWE my ri«tr1ep| pUCCchi to yonc 12-wrrk ihop 
couna*+" uya R. H. UmUarytr of TennesKe. "Two 
wwk> Ira-^Hna Kbool f look a wijIbje jnbi" 
tviiprtg l£. O. BBmdtof lUltinlfl., “pBi| tliB pfoJ] ta f ram 
thli one job idune lucre tlian paid the enilre 
cour«." A. C. KrJrhrtlenf f>tiio aaj's "Rcceivrd Hcveml 
raiMT* in pay. doe La the tfulnlDV 1 rccel^icd at 
Cuytte " And 1 coutd iiuote ftctri tiundfeda of iimllor 
kltera from juiclt^uI Coync-tTBined turn. What 
■hejr ham done^ you ahouJi] be Able vo dal 



GET THBrACTR^e. NOW 





Coyne [» yott-r one are at to net into thh bJn-^ 

pay TIiIh Khocil U 37 year* ok) . , , Coyne traliv 

Inf la teoled . . ,eiid'g<rped by monylprsc cpnc>eciu, And 
It ciwLi you noLhIsg to fund out obov t thin aRiufOdly 
CMy,prw7tiiea| wo>'ta UfEaacccaa.Simp* 

)y mail the coupon bclourand C|1 aenq 
yoo Lhe big. fi« Cuyue bmk. with 
pluKtngrapha. fhctm, Inbe, mlnrleo, 
oppatiuiutlci. Thrrc'i do ubUg.a' 
aatloQ, eo act at oooe. 

TODAT lortUs 
FUR MORI 



Cmjmm Rto cu t M l Ds#t. 2&-92 

fM RrsB|ltM9t.»CtitHga»UI. 

obllcBtliw me. oend full detuUa of yottr 
''Pay-TUlCloc-AneT-CfaduatlBn'^ Ptu and Big 
Free lUuaLratjcil Catalog, 



ATaou. 



Addt*u 



Ciiy. 



Siai* 



IVhpjT fpn’Hn/j fn nffvfrfldi?i"s pJen/se Popwfnr Mechanics 
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Arrest Him, Officer! 

I'LL HAVE COMPLETE FACTS ON 
THE OTHER FELLOW TONIGHT! 




Follow This Man! 

S ECRET Service Operator No. 3S b on thejob„ kirn 

through fill the excitement of bifi chaae J^ter the couuter- 
f«t ^ng. See how a crafty operator works, TelHflle 
finger prmtfl in the tminlered girPs room that help him solve 
the ^cat ni]fstery] BE'FTER than fiction because every word 
ia TRUE. No obligatiotu Just tnsiil me the coupon and get — 

VD VI? The Confldcatlal Reports 
* S%£fJL No. 38 Hade to Hie Chlel 

the beat part of It all Ja this— It itiQy open tout eyes to 
Cie grea^pportunity for YOU aa a wcQ paid Finger Print 
Expert. This ia a touoiu, /orf-gratetW profession. The kind of 
work you would like. Excitement t Tbrilisl Trawl] A regular 
satary^ Reward money. And remember: gtndusti^ af 
Ibis HEAD Al% ol alt Identification Bureaus in the 

U. Sr j^icki MBi| the Coupon NOW and I'll send you tbeu 

Free Cocfidentifil Reports 1 

INSTITUTE OF APPUED SCIENCE 

1920 Suonyiide Avfc* Dept. 1 3- J2 Chicfigo. UlJaois 

InsTituce of Applied Scteoce 
^1920 Sunny tide Ave.. Depc. 13-J 2« Chictgo, lllinnJt 

Gen^men:— Without any obligation whatsoever, send 
me the Reports of Operator Wo. M, alao your jUustmted 
Free Book on Finmr Prints and your low prices and 
Easy Terma Offer. Literature will NOT be sent to boy a 
Under IT years of age. 

Name 






Age 



TFAcn icrfffrtp pTeaAc mcnttoTi Popular ITech^GitiCA 



jn+. AVIATION 



as a Licensed Airplane 
and Engine Mechanic 




I liirni approved 

LIHLULII training 



QUALIFIES YOU FOR 

ROVT. LICENSE Real opportimitiefl now for 
ehttiii™ fiiifi Filrita in Avintiuii. Bin pay, frojii (200 to 
a month I Treinendcurt iLnvelonoient in tvery 
country is rrenting thoiuninis of Bplemfid joVw for p’Tori- 
erly trained MeehAnlma, as well iks F ilota. And LINC^OLN 
Approved Trulninjl quaiinea you for a succoeBful 
aviation career. 

ExperlMCB — At thu Oovemm^nt Approved 
School both >fechamc nnd Miglit Course approved hy 
Dept, of Cointiicrcaf given you the leqiiired TrnininK for 
Govern n^eot Airplane anil Engine Median ie'n or Pilot's 
Liiteiiae. Complete trainiiiKi rebuild ion niodera ally 
plaiKw under factory BtnndarLla; Aerial raiilo. welding, in* 
fitruinent repair# Adunt nuidiitie ahop prnecire. Every^ 
thing required for Government Median ic'q Llnen» nnd 
etunplete trnining for the big-pay jobs with airline eom- 
paiute atid factories. 

GOVL PIIdI*! LicPfltfr — . TrainLoE for Government 
License as Trimeport, Limited Contiuerdul, Private or 
Alimtrur Pilot, Id moilem training planes. VoU Ipam 
straight flying, blind flying by Lcsirtuiipiit. firose count 
yMt landing, aerial imvigatiorii acrobat ica, ptc. Both 
niglit and ETounci school un-iler Govt, Suipervision. 
Modem equipment; high da«a Lnotructon. 

5tv1 Now — JdIdi the happy, inlemtod, serioua group 
nf men now tnlsiiDg at T.uifoln, i^tUuE ready for t.he 
tiiaijy big-pay jobs alien J in Aviation. Write now. 
Fitsine slate age. 

LINCOLN AIRPLANE & FLYING SCHOOL 

imAlmniMt. LINCOLN, NEBRASM 



EMGIMEE 




MG 




ZKTEySE^X; FDACTICaL technical. COUfiafin. 
EwentBlp vmhtcd. TIME AKp UD^KY HAVEP In 

3 jTt. Rlihrlrir^, MEBLiubiL SOEihlunl. Aid'iiltedl CnS, 

AvniUUllBAL lljnnr. AIm IhAMCf ■nilTiM In tlnnltfrllj. 
Itulu. B*elrla Kurl(Entkiii, Po**r FluiL llArihic. auRdinf. 
law lidllnii. ELEttntjn niudani •oiiEpwi.t. Vut-ilin* 

IwAird ud Eucjn. 94 jm.' nipejmieD pnMUn-dm tiirT^dkiri;|| tiwii, 
Lmii'IhI' hLI <Ttf U. fl nrMt iardliti linJ*, liiihUiit mpiiiiBlIiJii 
iiaiu. Ap|]FT.>mj Iqp OidiiilrT. udoFted Lr iraduiUsi i4id. •dit- 
M44]ra. fm. 

FINLAY CNGtNEERIItfCZ COLLECE 
1001 Indiana Avanua Hanut City, Me. 




MECHANICS 
& WELDERS 



Auto Merhunlcfl and Weldent are In ble de- 
mand, Cninptele rouron Id art ami 
•«lyl«*is welding twdy andlcndci' 
btimiitiiit.^pTay paintlfEiic and metal fln- 
Ishlbif, Pay while juU iBajii. l^nrollmow 
at a^dal lew ratoo. Write h^doy. 

_ MICHIGAN TRADE ICHOOL 
J7SI Weadarard Ava^ iDatrOlt, Mich, 



Write 

FRFC 

Ukf tllAi: 



Cftov T, jms) 



SALARY 
TO START 

i 90 fo 
M75 

MONTHLY 



I lVIOAie CerridT 
>P. O. Laljfln^f 
I )'ll_ P. t>, Ouriw 

( )'S|K«IhJ AoKUt 
I ) Caalditu [luperLat 
t I'C'iLF Ahlul Cijvdsr 
>P. a. Cltfk 
liMmlnpa 



if 



POSTMASTEJl 

ficirmBimia 



t Ific.C'nDaraiihsr 
{ |U.B. IlurdltF PALraL 
( i^TeleokoiH^ Opr, 
t IWaLrlimaa 
{ )MSBt tlUpNltOT 




IPpniot fnvwLliatart JJ^rct Hei-rtco OpT 

iT»pv.t f CiB'rk 

D2MENT iNSThlfCTIDPI HUREAU 
Dapt. Ill tt. Lault. M*. 

lt» FtikE wtJndKB "Bsw E« Ojukllh ,f*T 

gntVf-Hdtlnnt FailUOM ^ atukwd 

Iq^Ubba, dppotumitlMi. «te. ALL SENT flLKB. 
Vamfl. . 

Actdirm.. ...................... 
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School Course 



’ll 









k 



in 2 to 4 years 



Aft Eduull4tti1 InftltutiOfT 

Tlipi Anwrir^c; wu phart^ml in IK^ u m) 

IftiitllVIlrilk, HOL fivf lifiliJIiL — U nK- 

^fillki friiRi IMilju hVilatfsl jClL'urlbi' tAX^ lll <4 tb# 
tin*( f iaikUt^nE uiq i#|ilTa-uU^ 









^Business i 



}F.: 



.olletfc 



am! PrulesSions til 



Finish High School by Home Study 



In case you finished one or two years of School and then had 
to ouki here is ynur chance tn complete vour education by home study, using only 
part of your spare time< Credit will be aflowed you for all High Sdiooi Bubjed.s on 
wfiich you have already received sat isfactciry grades. Or if you never had the chance 
to go to hiigh &hooL you can remox^c that handicap in a comparatively short Lime. 

Business College Entrance 

To got and hold a goi>d position in Rusi 
ncsB ttxlay you m li'rt feable to i^Ti tec tea r, a c 
cumte lcll(?n an4 ttiporth- — Uu llgLiriiiK invotv 
injS AJfjtsbra and Geamelry — talk inltlligt^ntl/^ 



Unless you have a High School education, 
3^[ju will find that aimust every coIIcec will 



Oft mattcra inciiiJirini; a ktwawlcdjfp of tieouranhy* 

JrjiBtoryv and Ecttnoinica. tiigh iicboaJ education 
eI you such tmuiniE. 

Industry 

If you want to get ahtsad in Mechanical and 
EftKincerinkliinEtt, you muit tin vc at k^ant an clcnu'n. 
tary knowlTOHP uf Phi^ka, and Ch?;rn retry— be nHe 
toliKwi^nuickly and accumlclv — know BORH-thmit 
of Mechanical L>rawinF{ and bluepriniti — and he 
able tu talk and write ncrurately and clearly on 
txitli v{]ij:r wotIk and ordirkory topics of cnnvenui-- 
licm. You ci»n learn these thioe? from our High 
School Course. 

Don't Be Handicapped— Complete Vour Tralntno Now 

High School tnining will 1 >e im'aluable to you in any tine you may aelcct. Only 

IliKh School gradiiaLfta ore considered fnr the befit p«iLbonii in BusiiicfiA and [ndiMtry: and <»n|y 
HiRb School fpiduam are atl nutted lo tlx befit CotlrKE? or the l^Dlenttonfl. Uur moderate fen cover 
IDS true bon. ait irulrucljon BtaicfiaJ. and I^iplonio. Kasy monthly terms. 

Mail cpu^n far eomptrte infatmwtian a^ut tint that inttttit* yau 

America It School , Dept. H- 24 Sp Dretiel Ave. at SSth St., Chicago, JIL 



refuse you ndmiasion, nn4 that iitintist States 
yim Will not even be allowed to take toach- 
it's certificate or prc-profesaiotial exnmina- 
tEfmSL (>ur nigh SchcpftI i^raduaEc^ an: admitn±d by 
cifLincatc: or examinatinn lo approximalely 2n<> 
leadiDEUtiivi!f£itjes,C4j]EG£ftK» and Numuit ScdooIb. 

Use Standard Texts 

Wcusc tbcfitandaitl tfsts adopted by the 
beat resident High Schools, supplemented 
by our own simplJfiL'd study instructions, 
whichsn ve the St udentcoosiderah] c ti mca nd 
eliorLOn conipktjan of the Usual IS^unit 
cnunie. you will be awarded uor High ScIkkiI 
Diploma. 



20 Other 
Courses 

Over 3D0nalcd Educators, 
tnainwmi, ttml llualat»u 
Mm helped prepare var 
■pedal iDPlrucUon malHiiil, 
wUlchl* ufcd by nmny retq- 
dent ■chooln and enUep«a, 
Ip. S, Navy, pnd ProvjDcc 
ci M anf Uibn, CDft*da, We 
Irffer J'iMS quojj tr traininf nl! 
home I at tlic beat'paylUE 
tiqiM 0f IniJu»lry and 
fkjn4, jw lirU-d In Ike COtilion. 



AmvrluH t cliajl. D*pt. H-24A, Dn««t An. ■( SftH St.. CP»PC*flW 
TrU me iunv tn train far eniKMi In Une checked . Nonlihaiitiait. 

P Hlfh School Couth In 2 to 4 V*nrt 

□ Ace*Mit|.lng A Auditing □ Air Candltlenlfig □ Wrlvale S*u*tnry 

□ Arch ItKlum A tending □CItJI Engl napting D Highar Aee'tlng (C.PrA.) 
P AutUifiellwe Cngln**rlngn Cempiau Lew G Highway Englnovrlne 

□ Suiin*M Mdn*gem«nt □ bintnl Engln*«rlngP Mwhani^l engineering 

OC«mm*reUt A*r*nautl«gD DnNIng 4 Q^lgnPHedla A Televitiert 
pEincii-leel Cnginaerlna G UHral Arte P^lMmanihlp 

P Elaelele flvtrif □ 5i»m Engineering 



Sinrt and .Vh* b ^ 






Turn Vour Spare Time into Dollars 



WhfMi torifiitf; to odLTrtfaci'v pfcaie meiitfo^ Popular Jlechattica 
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lEARN AT HOME TO 





(Hemnwci 

Best 

Equipped 
Shop in 
Town 

"In the lut Tur 
we Ilitc lnnvetl 
crtir Il-udtn ih.«P 
and W(i IthW h M v « ih« Ivat 
muJlipnl Radio lUlwIr SUwjp In 
Kmd Toledo. atw hunt n 

tilMp Mt A94 Mhltnn fltm'l. We 
iiavn lliTM fcUawi workTha for 
Ua,’'— W. n. Rri>wn, JUU 3l.|n 
fil., Tcledo. UhlQ. 



$15 a Week 
In Spare 
Time 

*'M3f iDirfl time 

riniltMtN areriite 

115 a wbcTi. Since 
atudlrlilifr wllb ymi I baViO eimiHt 
about f 7.0IX) 10 fij.OQO in liadia. 
1 owe to the jpoed 

mettiocl of Ihc N. U. I." — Cr^ N, 
ITelfelUnat^r n. P, D. No. l. 
Tomide. I'a. 



Now Has 
Fine 
Business 

"1 have m One 
tnidinAui Mer^-ieinjl 
prtn, I am inablof 
a |!wh 3 UTiHji — wfidora. have n 
week under tJUn If It 
for N\ R. I would nrotiabEy 
be LracuplnK the atmlnn"'- 
Glanu CL Kina. <e l>Lrk*(nn 

Am., a., oraiiJ HaiUdH, Mich. 





ru TRAIN YOU OUICKIY 

FOR eOOD SMBE TIME MD FULLTIME 



RADIO JOBS 




If you are dLssatlsfied wilh your TiTPseTit 
— if you arc alrujgfling dkhjxg in a rut with 
liulc or no proyppct nf anyLhln^ beitrr tlian 
a liklnny puy fnvelope^CLIP AXD ^lAlL 
THE COUr*ON XOW! G^l ray bift 64 pane 
FREE BOOK on the opportunities in Radio. 
Read hw uukkly y<Jii tan leim ai home 
in your spare time Lo be a Radio Expert — 
what £ood jobs ray graduates have been 
I^eUiclk — icaI Jobs with rca] futures. 

Real Opportunities Ahead In 
Radio for Trained Men 

ll*s hard to find n field with irtore tipportunl* 
ties amiling the trained man. \^liy in IPJ4 
the Radin industry sulil f 235.000,000 worth 
nf sets and partjl Over 300,000 people 
worked in the tnduF^tryl It'-i a giKantic 
brnarnes. c%‘eTV in the poor btiiinesa years. 
And liwk what'^s ahead! ^lillions of 5 cta 
are going OTJt of date^ annually. 20,000,000 
sets are now in operation on which Over 

^ LOO, 000, 000 are spent E.ACH YEAR fijr 
rc|>alrs, srrvioing, new tubes, etc. Bcoad'^ 
costing stations pay I heir employ ct* 
elusive nf artists) approximately $13,Ql00.- 
000 a year. Advertisers pay 600 great Broad' 
costing Stations over 575,000.000 a year for 
Radio time and talent. \ few hundred Johs 
that paid $30. $50, $7S a week le^ ihan 
20 years ago have grown to thnufands. These 




figures Ore iA big that they're hard to grasp. 
Vet they’re ptII TRUE I Here's a new in- 
dustry Ihnt has grown ta he a cnmraerciat 
giant] Nn wnndrr business leader^ predict 
a brilliant future fur the great and growing 
Radio industry. 

Get Into This Field With a 
Future 

There^S opportunity for you in Radio, Its 
future is certain, iahort wave, police Rodin, 
auiatnohne Radio, Icnid *p^akrr systeuia. avi- 
ation Radio, marine Radiio — In every branch 
developments and Improvements *rc taking 
place. Here is a real future for ndditlonal 
ihau$.aad?i oJ trained men who reatly know 
Radia. And Telcviuon-^HmuthEr Kadio de- 
velopment — ^promises many g«id Jobs soon. 
One million dollars h now being Kpent on 
two stBlions, and receiving sets are heing dt* 
signed and built. New oppartunilies are right 
ahead, Get the Training that opens the mad 
la good pay and euecessl Send me the Coupon. 
NOW — and gel luU partJculara nn how cosy 
and Interesting I moke Icammg at home. 
Read the letters from gmduaies who are 
earning real money in this fasdnatiug in- 
dustry. 

Learn at Hqine in Your Spare 
Time to Bo a Radio Expert 

Hold yuuT jnb. There ia no nerd for you to 
leave home, I will train ynu r|uickty *nd 
luespensively in your spare lime. You don't 
have to be a high schnol or college gradu- 
ate. My Course Is written In a clear, inter- 
esting style that most anyone tan gra^, I 
give you practical aperifuce under my SO- 
30 TTWthod of Training— ooe-half from Lesson 
Buoki and one-htSi from practical eiperience 
with equipment 1 give you. This irnique and 
practical method has been tilled one af the 
greaiesl developments in home study Radio 
training. 




TESTED WAY 



When wrifftiff fo advertisers plen^e uicHfiort Popitfnr J/e^hriJiffi 
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Lwdlpeakm 

• erv J«ln fl Ln 
Sprikfin ar* f»«R»jr 

Wilb Rs^ttri.|nl»« 

Broad^$tIiiC 

SiatlolH 















Set 

Servielnf 

S»Q1-*trRI» i'irtfip- 
tn| «UI mint W R. I. 
■«n i24d ^4 f m 
rtar'. f^ull tima Maj; 
mak« u mui^b it |3a, 
|M« ITI a laiflK. 






Many Make $5, $lOt SIS A Week 
Extra In Spare Time While 
Learning 

lly btif 64-paA« book gives prfjof ihitt many mate 
SS, SIO, 5lS a weet ejctra scrvicEng sets iti thetr 
sparr lime soon afltr enroltinB* 1 give you plana 
and ideaa ih&t have made good spare time money 
— $200 to $1000 a ytar — lor hundreds of fellovis. 
My Counse is famous as “ihe tme tbat pays for 
itselT.*’ 

Money Back If Mot SatlfRed 

I am so sure that N* R. I. can ir^ia you at home 
salisfacturily that 1 will agree in wrillog ic refund 
c^'ery penny of your tultfon if you are not satis- 
fied with my Lesson and Instruction Service tipo* 
campletins your Course. Vmi’H get n copy of 
this a^eemeol with my Book. 

Ci-Page Booh Free 

Get youT copy TODAY. Ifs free lo any ambitlmifi 
fcilaw over t^ years aid. It leTls J^U about 
Radio's spare time and full lime job oppcirtuoi^ 
tii-s; tl tells you about toy Course; what otkcis 
who his-e lilwn it aie duLog and making. Find 
oul what Radio OFFERS YOU — 'without the 
slightest obligatioD. MAIL THE COL'POhf in an 
cnrelofiet ur paste it on a penny postcard NOW. 



I Jswe helpiii 
of 

itt€n 

fnisniiim 



You Get PRACTICAL EXPE- 
RIENCE with Radio Equip- 
ment I Give You 

ril si™ you hint iB UM tor stiwul Ridlo 
tiloaiTiineat tciT romtuePnr r]!t»rrLninitB anti 
liulldlnK riTT-uttp utijori In FUtiJ) wril-taHtofft 
M Wtnllni£hnustv<re!Qi.Til KlwtrJc. Philco, 
n C A.'VImot. Atwater K«jat snd othK’ra. 
TaU work OUl wlLh yuuT OWII haudi^ toia]i- of 
thr Ihln^i ^■«n read In mr lenion twokii. 
TW* 50-Stl toithod of traintna ro*l«- H!»™- 
ton It hcMikP famuatlne. Ln- 

teiLiHv utactical. Von leartl tioW -Rfl* wort. 
ffliT they worii, au4 3u>w to make ihtun work. 



1 i 


so 







I. E. SMITH, President 
Nalinnal Radio Institute, Dept. 6BP 



i Washington, D. C. 



J. E. SMITH, President 

National Radio Institute 

Dept. 6BP, Washington, D. C. 



■ Dear ifr. Smith: Without obligating me. wnd free book about spare 

■ lime and full time Radio opportunities, and bow I can train for them 
i at home in spare time. (Please write pfufuly.) 

1 

2 NAME, s AGE. . ........ 



TO BETTER PAY XCUT 



ADDRESS., 

CITY,.. . .STATE. 



TYhpn U'rfifnf? (o ildiierffaers pitman ntenffon Popular .IfeoJianfes 
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Do You Make 

these Mistakes 

in ENGLISH? 



Sh«rwin Cody*t Femarkable izivantion 
ha a enable-d more than 90,CH)0 people 
to correct their mi stakes in En:g1uh. 
Only IS mbiutea a day required to 
improve your apeech and writing* 



M 

■ayt 



ANY penwna w, 3 ^ "Did you tisar 
[rota him todayr‘* They ihouJd 
‘“Hftve you heard from him to- 



day T" Some HpflU ^'caleiidar"^ ^‘col- 

ender'* ot "calftudtr/' Still ottierB stiy 
"betwEen yuu and 1'^ inptead at "be- 
tween. yeu and ma.** U is uLonJalniw 
how often *‘who" ie used for “whomt 
and how frenuenUy the aitnt^lest wordjt 
are mteprnnounced. Few know whetEier 
to speD Mjtain wf)rH« with one or two 
or "m^a” cr "r'’a" or with ’"ie’" or 
Moit persona use only coimnon -ucdiuiiu j-nrw 
vordn — coIotIemi flat, ordinary4i Their ^MeKWIIM (-UUt 
■ peech and thoir letters ere lifeleH„ monatoaotu, humdrum. 

Every ^in^e they lalh or wrile they <how theJUSelveg ladcmg 
in the eAwntia] points of English. 




Wonderful New Invention 

For muiy yBora Mr. Cod? atudlH) the prohlmn of cralbiff In^ 
attnrtive halllta df ItKlar tdOd ERHUbIi. After raunttm cxn^ioetiSi 
be Anally invented a simple method hy whErJi you tan aequlre a 
btfticr (iomxoanil ef the liHu'lleh lanfruose tn onJy minutes a day* 
Now you raq stop nuJcloK themtatakea whieh have been hurUbJ! you_ 
Mr. Cody 'a aLUdtiDta bove HACUmd more Impravement In hve treeka 
tJtan prmiously luiU been oOtalDedi by other pupllfl in two yeaial 



Learn by Habit — Not by Rules 

Uud-Q^ oM matnoda ruJeo are meoiorlaBd. buti D orrect bahita are not 
fOmiod. Finally the mlea tbrmaelriai are foraottefi- The nav 
flherwln Cody tbetbod inrovidoB for the fonnatlcm of coirert haldte 
by call] OS to yOLtr altcntlab coiiatantly only tbe mtatakea you 

yOtiraeJf m«lie, 

Ond of the wendnirful thiniv about Mr. Cody 'a eouiae la the stieod 
with whirh these )iatat.-fDniilnir practler drilta tab bo carried out. 
You rjw write the anaven to Qfty qucatloiu In 15 minutes ani eor- 
rect your work Ja £ mlnubga more, TTie drudflery aod work of copy- 
Ins na.Td been atided by Mr. Codyl You eoiuieiHratje always oU. 
your own mlsuhea until It becoiuea "aecoDd nature'' to spool and 
write oorreetly. 



FREE — Book on English 

A new booh explalnLim Mr. Cody'a rmuarkabTe metbod la reiuly. 
If you are ever embamsaed by mlAtaAds in grammar. apblllDS, 
pimetuaUon, pronunc^allOh, OF If you can UOl luatabtly CemmaDd 
the exact wnrda with which to oxonwa your Ideaa, tbfa new Tree 
hook. ''How Veu Oon Mnater Good l-bvllsh In 15 Minuiea a l>ay,” 
will prove a revelation to you. Semi the roupon or a letter or p«tal 
eard for it aow. RtlEKWm COPY SCHOOL OF FNGU&Ul. 
53! Benrle Building, Rochmer, N, Y. 



SKERWIN CODY SCHOOL'OF' ENGLISH 
AJ Searle Buildups, RocHenor, N. Y* 

Flease acb'd me, without ahy obllxatloa on my part, your 
new free book, '^ilow You Can Mannr Cood fjijiihTi 
15 Mlmitofl a l^ayr" 



j Name I*,,,.,,**,,**.,**,***,..*,,,,... I 

I I 

I Addron **,,*,,, ^ 

I -h-r. . -.4+, HI-r + *,*-r.k + !r.r-...p..rT. ....... ..a... «,.«...■.. I 

Thla valuable book ran not he aent to ohlldreo j 



When wriffut? mjrufioit Popular ITechttiti^a 




CfilUpIcUc avcrcle that built f 1,54MMN Hli MAIL, 
OitfiER HChilNlCSK ttiadii clrar by oWner Sales 
by M.ur. brine ma M t in i;v— oiler jirtalcat 
appornmEty wnb l(>;iJrt mpiTal. i>fien to f50 
hius licveloped runionnl 1 nudnik. Mnby odvrf- 
tf-emenia In ihlrt puhLlntUoD euppon i.'lffunUo 

CIRuWl^ PIG becauae mamp dona aidrjnnnii ''a 
work. ANVONi;. ANVWIli:itF ran Joarn abtl 
t'nni nulrkly. Omi.-o in atllr aa ilnod aa obn in 
ndUF'in dollar inuuiln^'. f.Mi tn SoDO muniiJyjjoa- 
Uhle In spurs ilme. !4WKe SfMeflfton 'm^C- 

( r;£5rtFUL sraU-VG by mail" tcarhea you 
Write for FHEC Today. 

PROSPERITY INSTITUTE 
Dant- PM-10.^ 593^ 319th N«w Vwrtt CJIy 



L aiCLu wHCRk Par aovAHCEa awiE iupii> 

j&Jkh r.lV itl^ falukiJri^ vuw niwn — i« l4 SO* 
ul AHdnv 4*^ Alt! TraJU 

■£^ A PIllWJlU Hfttll IhT lH|*MUfl'l iHBiiiiia. L'paB 
tJi4iri. bL'iEif-riitd.T «iari«, « h«l|i 
y:-u at up In per Etia 

to r^art. or tu/*nd Fnilj*H. AiiiSailma tticb adraada 
tVi-lMdrs*. tnuUlM..! *r Tk yp*a n^vik]*!- 
’•TanpanD BuaiftxHa TnaiHtHU maTmiTa 
Div, root, wuiraia. H. y* 




AT HOME You ran Iram by imf itiodofn 

oriirliiiiJ iyaiani ol lEmnuTl km |Wri uit ttia Vatck 

Imkrlis TfWl at bntnc ae E<^ihl err bnter thao at a 
ahup. Vuu emu obJtd nwhry wLU>' Ji;a.r.oii^X anili»r 
ciLTca vrll |ia.yitt| tloc nr stpr! in hrimnm alue 

ipirf inR aijr naurpo Dd 4nitTLHl[luU. Gcod wntoh 

rn pairrta mrr- aJ vPin Hi il-rtiiaad and oam V Ecy CDod 

•liliLrin F-ar pnrtlnjJan annlj' in tlur 
Wl»cn*i«ln Sthsal af Watch RaMbrlrti 
934 E. WaHO St., MH-WaUaUn WI& 



Prepare yoiimdr Quir kty for 
today's biBUcat optnrtlxnUy— 



today's bleucat- opportlxiiHir- 
" BaSoUiLH, UlbU' 

Uffhilnii^ moNL widely used 
EDCdium of lUhteiL iijiiptayB. 
■l H T.llO fntUfi-> 4trc;iii'^1 anurrr of 

^ ^ llllittdaidlon. £5[di'Tid|i1 lutun? 

fH? turn In psrb lovalliy who enart new while It la edlll new. 

BwimI yiiiir haiti#' f«r TtAci iHuJihE. dawriliiiia NCDIVS olkjVn'- 
luutih'* .>bJ i-impinc 4ita an ilia piu-lliaJ 4" L. 1i4<ri>K •ii>47 
■^rurte. i-i,* rl.ruUn^nl lea vlQ anixiayiHi- WAITE TODAYI 

CnMMEnciai.irE LABOR ETOWIU, OKWT* «7* OMAHA, HUA- 





tM» BMCING 

I HtW CAIV WAY. r 
HBtlfWdU SorpriBB and rb- 

V poDobar, MIT Vitra mgpvp 
ppi}^arQlj^aclii|KaMp4ad. Ba- 



LCARH AT HOni NFW CAIV WAY. 

f»aaloiial Atas« 

tartabyikur CThTd*. 

TfbpliHfdnitaJiint. T, 

5E5SiE;i;ni3s:S».T^:^S^^^ 

tTTxiinYHi CocTJtta Or*«i 3 p*n»B^ lifInU-l 







or 

PHASURTorP^lT 

Prcnire for prontable busliKn or furinatiur 
boohy, At homo undo' ruldanw of quaJIAed 
luaiructorBu No picvIciiH oxporlOnce necenary* 

Cmanoa admoi odueaLkna aoIlhiiMt. Uaur.iWP 



IbbtiiIdb'. Di^r gncllcal atudla 
fur nll-pajiDC vaftlanB opya 
Don brim* at Doca for tm ' 
Madum Fbctaciwdi'r"^ 



a hIh qnaUtr 
h«. (tmn coo- 
ooiElM m 



AMERICAN urufiot gy pHOTOOMAPtlV 

aaoi MlrtllAAd Avenn* tUBX CMCaff*. IBhIs 

IHead br>»kVL. "OivorbiiilUM bi Hodartn FfadlafmdlX*' , tab patfeohn and 

raqiLhrKawDti. 



Addrart , 

ttXk ---- 



.A»t- 












POPULAR MECHANICS ADVERTISING SECTION 



I7A 




APPOIHTED &Y RADIO MANUFACTURERS TO SUPERVISE R*T*I TRAINING 



LEARN TO EARN 

UP A 

TO # 9 WEEK 



This IS the R-T-I Advisor^^ Hoard 
— Engineers and Executives of 
h4rn;e Itmlio firms — lippointed by 
these firms to supervise and direct 



H-T-I Tramirifi* Put your future 
in their hsinds. 50 great radio 
manufacturers now endorse thia 
Training. 




Prtildtnt 

wli« hai dlrt<t*il 
tnlitint «f 1 « 0 ,H 0 
man* ft*«ifwh>t* 
ftla itufttnla tty* 

“Mado I'd f J^j vl t 

linw monfijr afi«r 
TpbFn* f^ur 
Ollier 4500 apa/T' LiiriA 
IHDiDBr tn. 1 0 m ddlIu. 

n-T-1 im O.K." 
1'Miticf Gmir. nimte 
Gr»EivLae>, Okie 



"I inhia b flrai 

1 1 4a^ of ni>' Irnbinfl 
fcktlpwiniT }/Dur inptnic^ 

C. E. UMd. 431 Third 

4l., Alt<A««ar4P., 44, 



■'liftrnTa finiahm* my 
trmiainc 4 wpp mAdc 
AljuuuTcr dI a lb[nr£~ 

iTiffiiil Rln.TTf-'n piH^. 

tbCH." 

Huward 4^n'|m, 123 

W. AlDB^nctar Si** 

na n Alilllk.. 



j'dIi luid m« flAjt 
'pra-rll birfnrD Inkinc 
i^our irabihM. Hltr>rUy 
■•ftor tjnr av^r* 
aitinr 44)0 a wivk. llmi-p: 
luade u JaugL u 4^50 
ih aEiutle wi'Dli.*' 

Wni. T* klilJ. 34i!iS 
Evrtyn Si.. V(irdiui+ 
P.O., t^nnila 



Traineil M«n N«eifed in All Branches 

If yDU'm dlKiatlflflod with pidaII mr — loy^^rTn and an unrprtjdn 
future^ hifTc's qji qppi'i.f ti4n4 ty thnrp bin jtixiil tc> lUJdrt. At tt)C OMt 
of only the lime It lakm yeit to mall tlie caubon. you ran erl mr bla 
FKKB htKth. RADIO'S FUTURE ANU VOtlUJ4.-^ hnoE 

telLn hov you can laarn at Nan** undar tf» auparvlalsn af 
faetery *nptti«ari. t*, tlfali* W#r* tnanay alcnoat at nnee In Radjo 
— WbeLiier ynu wadI to malie lIjiidLn your llffl'n Wnrk. of Uw It Ul 
pick Up aJi CJtm ffp to tl w«h Id yauy hpbJTd time. 



More Opportunities Than Ever Before 

nAdIo Is. ntLEl rni^Lne ahnad. 131S. wai Ita bligail yaar* Over 5 
lutiJjnp rL«Tv bpIu. uvef 3(1 miltlnu dnlUm paid r^r Borvlre alune 
in itJOi'i. Where only a few huiidrml mon vrpnn empinyed a Hkort time 
aKi>. thua-iandB aca Drnpli>ynd bitlay. Ami ijt'Hcnj a tvundnMl Joba 
(laltt up tfl *75 a WISE*.— there are Ihoimandp ruf Hueh jobs tndny— 
many paying even more, And now jo fw ftro being created all ttm 
tlmn~— full time Jotia and ipara time Jofai. Oct my bnoh and 
Bce hpw eaay It ia to learn at home for tola pfiod-pay wprk. 



‘^Shop Training” for the Home 

n^T-I lYn1nli3ff la (ILtfemiit ihan any inEnlrui you over taniM about. 
11 Epmfid to you right ffum the h«irt nt the Hadlo foi5;u.'«try— right fjut 
of Hid farinniefl wlicm HiMlIo etol-t and other vacoum-tiibc ilevtm am 
ntttile. It Vifl nliLnniPd and prensJ^ and La nupervLsgd. tiy big radLtj 
cnglriDem IN lIighp lartorlGH — by tnen apinlntad foi: the purponc. 
This mean.'^ that imlcwKl the R-T-l wayv yriuTI he trained a.i the 
RjmUd Industry wantfl you trained — JitHt a»i the Itadpi Industry* 
lUBl/. tVDiiId train you If It wjmi doiog job. 



Television f Photo Electric Cells^ 
Public Address Systems Included 

Radio service work Is only the atartlng point |n R-T-l Training. 
From there It W'LII take you through the whole Held of Radin and 
Oecironlcn. Ynu wll] leavn about every Dew development. Iii- 
cludlns TelEVleloTii no ynu'1] he ready when Tetcvlelnn breaka. YnU'll 
ai«ui liiarn the big riiouny aublecl.'i cueh an Aviation and Alllb ttodl4>; 
Fubtle Addre^i HyBiemB:; how to bamlie Fbotu CflEU; Huund PLis- 
ture Reocirdloff. k4g. 



4 Working Outfits Furnished 

start almnnt at onw dolrku part tllDtj riMlLh work. 1 furnlBh A DUtflIa 
of arparatus that you buElU into tnitt edutnrrienl wlttl which y«Ll can 
do actual Jnta and earn extra moTiey. My Training paya Its own, 
way and you get yam cnaDuy back ii not aatlMHcd. 

Age or Lock of Experience Ho Handicap 

You dtiuT have to be n high pchool graduate, nnr ev^en have flnlHhod 
Ihe grwiep. Nfy TralrUlul Is no Jdcnpte. nany. and prarUoai, that the 
average man. fEganllaiB of age, euncatiou. nr pfevlmiB experLenco 
can nia-Hter It. 11 OJTcfw the ohaneq ynU have wanted to get eUt of a 
small^Enay. nnh^fuiura Job. ilitouood pay Work with a fliium, In Railio 
and all Its bntnchc«, 

Get My Free Book 

INVKSTIGATEI l.cani why R-T-T Training Is dlfTereDt. Find 
uut why It^T-l Trailic<;l men get "'t^Lck RenuI L a' ' and "Hlg RcHUita.” 
Henrt hir ytmr Cinpy of ♦' KEuJJii's Future and Ymirs"' tiHtay. ft IdIL'e 
you about Ra4lr>'a Amajtl ng uitpttirLU tiLt \.b6. It liiK^rltpfV) m v approved 
iraJiilnu. Jt telia what R T. I. al.udcnt4 are doing end makinit. it 
n1v4^ the nameH of my Advisory IVri,ard and 5d Endorhhiig tuaUilfac^ 
turcra. IFe FltfuC, fll|P. sign atid maJ cdupub ItlDllT NOWl 




RAV D* SMITH, Prtildent 



RADIO AND TELEVISION INSTITUTE 



D«pt. 12 



2130 LawTDncB Avnnu* 



CHICAGO 



(MART R'M TRAINED MEN EARN MORE) 

MAIL COUPON BELOW 




Big 

Money 
In Auto 
and Police Radio Work 



W. R. t?arr, tbs' N. Idlh Si,, Kaniu Cliy. Kaiusa, 
tki| R.T.l. eriidDnl.i hau I'bsrgr af Ju- radiD rciaipprd. 
cun the Kbiliu ClLg FbliCD nnd F'Lni l)«'par1^ 
InnDlp.. ItiB Balu-y [> ^i^JU-OQ a. sod Pe 14 

furniikhcd VTil'h an BnlulilDhlL^, gas, alt, plr. Ita 
uV>. ''ll ] lud naC Lakrn gatl.l' 'TuUna 1 fruulj quL 
be able w tiwld ihii Johr" 




Makes $600 in One Month 

Hl'rbart D. TbniiLiEng, Gnrrnari. tnirnariv 

an l)l] wrll JrilLrr. Iiarravrcd 'IlTU.DO Eo- atari a 
PPAra time radin buavD'm alEfr ramDlrling t'l 
tl-T'f lt‘4S^S, II a Itiadc tiiiPEi^'y fraia Lba a1ari. 
In iHi] yitar^ bik tditUH wAA. iniEri.h $3SUl>. Ifr aaya, 
"BvrAtut tJ Diy I4-'4'-l Tnipuing I modi* J?5b in 

l^ptembcr and nuer 9lUK) la (JqtabVT IbUQ. Il 
ps>'» to tMI H-T'l Tnkio«|.'' 



MAIL FOR FREE BOOK 



Itay D. Smith, Praaidanl., 

RADIO AND TELEVISION mSTITUTE 
tR-T-1), 

ZtSO l^wmence Ava.* Depi* tZ, ChlitatAi Hi- 

Wiihnui EtliligAtlan, send me a copy nf 

''‘J laLlLo'D Ful ore aoi] Toura." 1 4 IU ioti'Jnrarrd 
lb vuqr lTmtn.ibS anil the opimrl i|d.iMbb in iha 
great Inhlil lif Kaiiliit f-ai- iko ll'-T-l Trained! 
5Iart. 






Ad draai , * . h . 4 * < 



City.,.* 



.State, p. 



Trjicn icrifin£r to advcrttacra plcnsc jncjifioti Pfjjjiifar .1T<rc7inn(c4 
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POPULAR DIECKANICS ADVERTISIItG SECTION 





WIN THIS Al^Vri £ 
DELUXE PIVlvLC 

And Your Choice Of 300 Other Prizes! 

O H« BOYI Thi» clusy ckitncc 
model motoHiike can be YOURS 
aiiliout aatf Comes Fully equipped with 
hudli^L horiit couter brake, etc. 

Sturdy, easy ridmg, swift as an bttdw. 

You cBzi also win^ this movie iDBchme- 
Make money and have loads of Fun run- 
ning your Qwn movies! And look! A 
clever Pop-^e vratch for ytui^ the latest 
thing outi win these prizes and any ol 

300 others. Earn SPENDING 
MONEY, besidesi How? EASYf Just 

deliver out J well-known magazines to 
customers during your spare time; Mail 
the coupon NOW and we'tl start you. 

Hr. XVm Tlih]v. IVipf. 50 
Tba CrvwsU PubiUliinf Cb 
Ohio 

DtJU- Jim; [ muit to Vrbl M0^^EY and PTtIZO. Pteuc iLart me u a 
sakoman at oikc. 

Name Aftt, — 

Addrcia 

Gly — „ „ 



AUDELS Carpenters 
and Buildei'S Guides 

4vol$.^6 




ImMa lYada rnformatlon On: 



lor ^.^uiHolcri^UiiAderiL Jpib- 
m. HuUdlai Alsehufai p-hI 
>11 Vaad vorhoti. 'rkvH 
<iiildM rin juB tJi« ibfitrt^ul 
IniLritethju ib>t MU ntil^ 

iBrindhM MV iduu. 

Hllutkiii^ l^rim. >b4 

■VlliMjf MVUl^ HlftHtkMU. H (t 
,>*Jf [UnifMnLV* c£h3-i^ fuf-tL* 
>|i^bl1c> itt4 A 

dklly aalj^f Uni 
Qvlnk l.b« itaulKr 

iixw ii.lBk n-uUI^ 

Ad rt KrliUna Ha-nd KMfrr 
Wtjrk. Wvrk Bad IWW 

ler Trp f(i'. i-ht anhi^ 

>>£« im rwifiJ. «<iw»i<r sn 
itk m-H ik- tmOt COD- 
J>ON belB«. 



tfpw i« UH: Uh ami aquaj^— II ckw id lUr and aei 
— Haw lO Itlllld inmitUIW— II dw Id cia» A 
Diiln hai — Haw T" 1 |Ih» ehaJk un 

ruli9 aiMl ■ciJn--llDw u» mak«i joinui — <;kriMintflrB 
nrKh>hciliiir-~14aEyiiVli nH-naunlinn pfr4<1ili>ia — F'^ 
tiiiLAlinv atPfnKlb uj lllnbara — How to P»l cir0«rp 
And nill«- — If MW In fra4tl>a bMUitn >nrJ tnu iW— II -trw tn 
c«bLkna4c cfHia- — tlow lo huiilU tufuw.ii. bsrua, ■>- 
rasn. InininiiiwiP, ute. — flow Icp r<-fed ami dra.w 
plaiu~— llTmwbiE u£» ■|MH' LGmi tnni — II mw to •k- 
cavatJ} — 'Tl-Ci-,^ lu kiM 13. 1.1 iknrf i'J an itlM 

BE<^I wiwrt' — II mw to IpiiLlti hoiatB und acafTEdda— 

thyll^ia — H dw Id bulk] ataJri— Htiw la tjiiL Dll 

im^rinr trLm — I law lo han* doora — How to lath— - 
lav Qoojii — -II dw 1x3 jw''”'!- 



THEO. AUDCL A CO., H W. Zlrd Si,, Mtw T«rk C|i y 

U>a Aud-k C«rpfn.tHi and Uulkbn ^ wiiM., xia 7 4l>W liW .. 

1 FBtnH tl la T dnyu. uid i I hu«K|El4y uiiil| 1C ia t>1d- | ^ixtb Ebanv. 

Ku p h i I f! I r a liaJfM f aai 




PfAraa.. r-,t,,b. 

AifdnH. . , , 

Decupatlaa. .. J..4 . ..i....... 

fhfffran. ......... FM. 



Be an. 




liHala I 
III JOh 

Nn “liand tlwxik^ k nnelTtJlT^Va Qly P>t riald- TkatH 
M>J« at riixv £innrW M x xk d I tv pfaui^t auj lutm avtlrilgr, 
t^ia — “^TVA" — athar tawafnnatb't ^acLtbaJ peuJnla 
p«n 1*4 Jy. Bla+t Wirt*, fcainv ■■liiil« l^iviJpW at Tiaiwi. lEa,^. 

Law Daft. Bina iLwcnblQllr intlaad, WrUa Fmi ril£E 

nOOK. Leatn «aaarmS»l«lTSB Wtah. 

L L. Cgsfce Bflhaol of CbtHriotty, Dipt. 14 tltD LmroiiH An., Cbtosfi 




HOW TO 
FIND THE 






Row to Earn More Money" 




Just published. Send 
10c com for your copy, 

VOCATIOITAL GUIDANCE BUREAU 
iu Tpifo u., TonoNTO, ontahio 



RADIO 



tfiDtT.mil h ly. Kliii! DiDnt 
CiiUDiO ecMliVhlFllF to Utrev ream' eollfNiF IthILd trorL. 
lldimi; l■K7+. All eij 6uW. 



Dodgo^s InstitutOr 



CNt^lNEERING, brdadiiaattnit. m.vU 
St Inn ujiil t^illrs raiFki, aervleUis. 
tnurlno and Marne tolfsnipfiy tSUBni 
lUis' EiJgiDrtrfliilC 
Gchaol efltab- 

Cslshifl (rw 

Ada St>, Valparaisoi Ind. 



Wl-IVNOT" spnsiF. fnintmer, fan. 

TV n £ nw 1 jtatherinif butterflies — in- 
BQctB? I buy h.unilried)i cl sindfl far enllHtloiU. 
Hmiif wvrtk lx> ST nxih. dlmphi xmlxkio' w^k wish ar Jti- 
aUiieliniia lifBt'iiTPa twrni Jkl. JhwSl. rieuiira. Stad ]W' 




iaol ilampkl Jw 111 iwiT^'lBd Fj»dwI" 
Iu lnilt4<ritl£i. Mr. WaWalr, I 
■oB M», ■» DIb^ CbUL 



_ ASK FOR , 

[EpAGES 

CASEIN GLUE 

A A,e,cU, CASEIN GLUE 





POPULAR MECHANICS ADVERTISING SECTION 



ISA 



of- 




NATIONAL SCHOOLS 



kNHOUNCe 

AHIGHLYDEVE LOPED DUALCOURSEIN GAS» 







Ambitious Men of All Ages Can Qualify for Good Pay 
Jobs In the Fast Growing Diesel Trade 

Establifihcfl m 1905> National Schools^ couni-e of Diesel Training is the outgrowt.h 
of years of micrcctsful developmeot. The instruction is PROVEN. Over SQjPflO 
graduates liavc received National Training* Now^ National offers the most eninpre- 
hcriiiive training— aetii ally two complete ronrA'S for the priee of one — CtaH and Diesel 
Engineering* Both courses arc abtsolntely csjsential to qualify for best jolw. 

Easy, Fascinating ‘‘Shop-Practice" Method 

Traiaiogat Natinna} you start right in with a proclicial job on tike nuwt irodern 
lit. iaeludibg CnterpilW, Cuirmiituii MoCunnicki-Deeriiig, HetouW, Vi?nti- 
FLutorprioOt and mAby utlinni.. The work L» acMualb' a pleseure for otudeots — 
easy to understand— evor-timinating. You ]«fn in a few nionttiii wlwt would ortunanJy take far langer. 

No Dummy Equipment at National 

The vast ioatallatioii of niodern Cns and Ibeeel equipment here is 
nil used by you in learning your trarle. You lenm to aseenible nnd 
dU-uMmble all pnrlSr leorn trouhle^nhobLing; opcrnlibR and itU 
oflBentloJa to qualify you for big-pay Gas uJid Diesot opportunitin. 

Your iiiHtructiun la jicrsona tiled under direct luperrblon o\ a 
Inruc stnlT of experla* 

LCARN in LOS ANGELES, Playgrouitd nf Amm-ltm 

RAILROAD FARE ALLOWED j EARN ROOM AJ«D BOARD 

For a limilod tlrua, coach It. H. . Wq lielp scudonte obtain part- 
fare allowod to L. A* front any tiuiB joba to flam roogi nbd 
part of the U. S. board nliile leornibK* 

FREE BOOK OF FACTS 



MAIl THIS con PON 



NATtONAL*S 

Eulusive Trtinlufl 
IneJudM 
All Phisee of 
Oiml Engines 
Fuel ln|f«lion 
Gas Engines 
Suline Eoginet 
Prspane 
Matural Gas 
Auto-DNaal Else* 
trjca 

Machine Shep 
Baltariis 



I NATIONAL SCHOOLS, U» AnReM. CallL 
I Depr. PMAv-2* 40011 FI-^UfirDa St. 

I 

\ NAME.* * 



1 

\ AJ1PHE8?? 



1 i 

I CITY,***...,. STATK I 



TFArii lorffino fo advcrf ta<rra please flit^nHon MechanicB 
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POPULAR MECHANICS ADVERTISING SECTION 




32 Ragiefi 

^FMoney* 



nul(jngFAnS 



Wherever You Live- — 
W/icr^et'erYou Do Now^ 
$1000 to $3000 a Year 
Can Be Yoiirsl 



YOU Can D 
What They 
Have Dane 



Spare Time or Full Tim® 
YOU Can Ca*h-ln BIG 

ImiFAd of hnwkJiic Ifdor <lcioi‘+ 

rPnvurliidili.)' !■ wkIpEhc far JOU 

fa^li )T»rdt Th<iUM-n^ i'5 

PkMilry Hfliiinc Inf I'AlfT 
KXTHA M«N|3Y or Plfl.E. TIME BJO 
PAV. Ujuir rtmi'l *(f PFl i-u*l 
nv — wiili • Ittfh-vsfJ nr wt 

AIj- i>fnClL-pnidurilnC mclKlWli wuJ 
HUilln QIttr * 1*'^ huju pmr^ No InAlrar 
wluu vail'TW (uiw— I wH *rw»W 

hoiw La Pi-tMJ-t uicl ki4[f BILPOLfl 

UMb [lOLLlLfjr inPT*! iLirr 

likfli |frk)«a — prlriw that ■ LumI" 

ihMii*' Bf pinfii MB evmTTflrt itf 

'hird ^Li CM priMiunr. ^ITvw«'i' >uit 
a rkpuht >buLLt 1 1 — YOU C A tJ ( "AH H- 
]>f BiQ. ['U FHOVK LtuL lc«±i tnit 
VOU Dirnpic bir muluiilf PIULk'TP 

My Prared Mcihodi \sHire 
SiKceu RiEht from START 

4U tltfl "jhjriLirjf bHl iiitH wotk" m lifciiB 
Ikiiii ilf ^miuv nUiil bf bft nliit, 

Pli^gpll tarit lifdji Dtinigi MiLfy iviuri*, PfU- 

diir'^ L|g g-Agit-nta hp[l 

liijj I>^ir ^*ikw Airtnmi«rT*l JfeHnyiU, 
(■tlL* Iq bg4>4>t Liin al IbUrn. 

rtn-LMdu Lwn qbiiJiilJiLT iiibiPoLw^ iE Jdna KnUnV 
bbt X|i«Ll4ibtb. XlrliiHk ihn% Lu «L hiM.i' Hi* iiliJ- 
mtiiic, fagHJlbluL buJkieH. Be r'nd' n^n 

baea — ijmIup tL.W t<» 13 -IK] fui imrjr huar -ol 
g|wre liine — tir iiiKlJtv firtr ■ hi uh4>Tl|i* 

MC HlnUahe^ piHiilry jilknci ptniM nitw M 
tJi#’ D4bfT I*lli»V |M.y Tulr lha iHtn pt Im— 
hgpf *|i*a 

FREE BOOK EXPLAINS 

Mr hk. dx>*L [rpv bun^, ~n™ H ItllH 
FiVilll^ fidf IVfiql” hUI H-ETIBgr rnvl IlldUUI- 
KbaalWM ■*■!< <4 «h>L mr u^Ja- 

IIL^ kbvq frq ■tl'n>|K||J> i-f iiLberi ^Ljf 44 

yh*|bi Pilhrlritr* M DpOminciiil Ptpiiltnbiijh 
qn4 Eiaainr Pfiullrr ihji* I* ih'P 13 



T^kj ha** apeii«,| 4|3v djii 
«!•»* F*«it*ni Aivl 
•■*T p'l gginini 



- '■‘r" 

P"brtlnil ILrJiu >■< H^ib 
A»iiHrai« “ 






n.,1. 

f eiinillMl 



fur 



-ur 4tH»iiL trUdlFT 

i Driw ^■n 

4 fCTHiftie^r 
trr l.na.x i^. J, 

(<irnn, 

P fl AailflraiTi. pinaiiLL 
{?/'■ "JltH,- -TH4 bIK Iq 

tl. ‘ J 

D^f-irip _r fliiiiin ■ 

U^MTW 



-•T'f.r . 

TrhlJ mnil^ 
tlVAribn, 



iiiiblie^ y«iir 



i AiririiiLvrr i* Lih niv aaJ rn- lit 

ngi Ti iigr l^nrKKJE. BECOirn 



D*trt 

bj. IJbl . 

rhkiiH .H*/ ^ 

(Bv^diu IhLu Ih* M^rf aari aiail. 



G+i ttu» 



Get this TREE BooMOW/ 



a Harrr M. L-tmoo. PaetWertfr « 

p Thi« NiitIPiiHl pQuItrT InitftUtc t 

• Adamp -Oater^ N. Y. [>4!pt. 34-A S 

; 1 wort tn knoTT bjow |rj makif blc rnnHiry filljiltktf fHiUltry^ ! 

p H<cthl rfu^ ?uur FREK bnuk irSplitiliaihlf VVUI buROLHrtUOV ^ 
Z fliiimt- tttuf PROVED nu'tlhddA. ; 

E NAmd p 

; AdilrtSHt i 

; City, Stfftfj. m 

ha*a*a*4 HUH ******* *14 ■‘P44IB4 1 •a«paaappappppppppppp****PPPiPP^ 



IVJliiMi ii?i?nA£’ fjirrtNfjrt PnptiJtir JlfpcAanfrA 





I AM RICH! 

Tieat^ H mu 25^ 
CoftSiah^^Ufk 1 1 
to'Suaie^ lUlJ 

11;* * tbm h? «W1H Jfrtw ppp b«M**ja, Tlaw iM imnwr la ^ pWn . 
Tim** III* IVa of *iieg*«#fiJ w|i4 ^ j,B_y imt»* ||*tie b« 

Ihah 1*^ f<TF * nia. TW' ordan iMjjimjj iMJt M iImh 

la Um hW tUOa pp -(a Hf ftftff B rau 

*^1»S ss 

- ■■ ' ■fhorl rf 

** Jq wfEjsJa wtaf TMgli. 



o#pi, Mm 



TUI aPl Jf ^I TITUTl 
VIrHt 



LEARN CARTOONING 

by Uia mthDd thkt ban doveloMfi iMiridrefla Muvwruny. Bend 
bjune, (KliRefni and agp lor l»e obait b> teat your anili|y„ 

Yhp Uand»n Sch*el„ iTa Hatlanal Bldg., Clanlandr Ohio 




SPECIAL 

Only 







LOOK! Baby Chicks 

THOUSANDS WCEKLV ALL VCAR 

i lajppis In 10 hnedi. MThrld Bihji fdists ind Cask. 
B, W. u. TiAUd. ni^bliics. Otm'iNci, ItAbi Tvifc^i, GiilaoAA, 
IIbLihv IbppfHn 0rlnn| rfrht In hsili'lTiii-m Z7 r*u4, utilafl ft** 

nklluh ^^m4.^J|crMA. ittal M, CU.|Tt1ikr. Uhhi, 




START 

$U60 to $2100 YEAR 



MEN -WOMEN FrAnlcItn 

Iriptltutv 

GET READY X Dept. F-ibt 

m J- t I Rowhapter, N. Y, 

Immediately .x . ^ t, I 

, , X Gflntloirient Rnah to mo, 

N*w 40 haur w«ele jT FREE uf oharve, lie£ of 
(fpom 44) muria g,_ GovBrnmDEii bi|^ pay 

mnnyPoital ^ So*d me FREE 

mppDtnt- ln>Qfc doMiTi'hin^ nalitriA. VSCa- 

^ Liunn, houra. work nnd free jam- 
^ pla roneliini; IcsLa. Toll ate Itllly 
Ceupon / bow to not odq of thcae iobn. 

Today— / 

SURE Name.. 

Addrena.... i, ■ - 
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QUICK WAY TO LEARN MUSIC 

Thousands have learned to play at but 
a fraction of the old way costs 



Simpitficttf i^uicAc method hrin.gx amoving 

reaults ^over 700^000 pupUs 

Have 5 "ou circr drramed ol the Inn foil'd hove 
fionjc UMltrUHiMrtt? yuui’H^ll liuittpf all tlio 

Ivtipulor hits, nfioelc thems eongs, even clns^ieal numherEir 

Then here's i^rrand neivs fqr you I It's news ol pn 
fnacitiblinr, HlmnLlAed tneEhCH.1 whereby nneatit cbH learn 
to plnj reij bu nuie-n In a r<;warkctbfir fiftQf't tUiUff 

And what'B more, you won't nee?d a prlvtite tojielier. 
You^ll learn all by yourself — tight In ytiur own hnitce. 
And be«t of all. the coit is only a «aiLill Iracdon ot what 
it used to ODBt by old-laBhioncd mtthods- 

N« Sptcitil ^Talent” Heeded 

If you cniL Just binu or wbiellc a tune, you can leam 
to i>lay qiiirkty — enwly — with tliq old of this wonderful 
Ut b, School of IAubIq eyateni of liiei ruction. You learn 

to rortd miFular uotc#~ 
and Lo nl4iy them — iu*t 
as noy real mUHid;ap does. 
You fllurt riifht in tiljij'* 
Inif real llltlO tUheS al- 
meat from the very ^itort 
Gradually you master 
more ,iTid more diineriU 
one« until — sooner than 
you ever expected — y o u 
flnil yourBcIf untcrtdinJng' 
your fnendfl — playing; at 

G arllpi? — siod haviTig' the 
dsL timna you o^er had 
in yuur whole life. 



Tho sueeefts of this 
V. 9. School iTtethod □£ 
mHHg4->aJ inntrurtfon Is due 
to two thliuTQ. One l9 
the fact that it omkea 



£e»y a> A-B-C 



What Instrument 
for You? 

?[anis SaxDPhent 

OfEian Piflcaii) 

Violin Hawaiian 

Clarintt Steel Guitar 

Flute Druntaand 

Haro Trapi 

Comet WAndoUn 

‘Cello Trombone 

Guitar PIaod 

Ukulele Aecordlon 

Banjo tPieelrum, 5' String 
or Tflfflorl 

VoIh And Speech C-ulturo 
Harmenjf and ConpeiiliDri 
Autoinailg Finocf Control 
Italiin aad Crroian 
Aeeordlon 



evetythlof so ptmple — so cryatal cloftr-^ao easy lo iiniier* 
atoiid. Ji'trot H rrffs yon bow to do a Hiing, Then it 
avoirs you in pictures how lo do it. Then you do it 
ypuraciEr aod it. iiVTiat could be simpler? 

The Second reoBon for the surceBn of this wystom 3s that 
It 1 b so f nnt'liinllnp'^ LsdrolTig music thin way 1 b Hko 
plnyitis n trnme. Prnciieing b&iomeh l■l■aJ fun instead! of 
a bore as it used to be with the old way« 

Free Beeklef and Demonifretien Lesten 

In order to bJiqw how ea(y- — how siTnp]p~ tiow pleasant 
this coui'se is, the U, S* 94*hOol Of 3Ju"ic hntf prepiir^ 
for you a fi'ee DeinunBiratiaii Lesson niid lUYCpIntiatory 
Booklet. >?o niatU'j* wliai Itiairmnent yuit Htlect lo ploy 
the Free DcToonstriitlon Lesson and Sookict will allow 
you at on(» the aiuarliii^^ly simple principles around 
which this method in built. And how \t will imable you 
tn bpmmc a popular musldun in d burprlsltialy siiort 
limp — at an jiveraFC cost eif only a few tciil* a dny» 

If you really wlioI lo lenm muelc — II you w^nnt to win 
iirw jiopul rarity — if you Want to enjoy nuislcrtl jrodd tlmoa 
galort«— fill in and mall the eoupon below, Uon't delay 
--^acl at nnt'fi. Yon II not be ob|li:nlr[J In ally w'ay, In- 
Atiaimentii nupidled when necJled, L-aith nr crmllt. tf, S, 
Behool of Muaic, t'J Brunswick Bldg„ New York City, 



START NOW TO MUSICAL GOOD TIMES 



111, 1^. SCHOOL OF lilURKO 

I IS llnin!:wirk BuLldlti^p New York City 

I Pli'ora BKcd me jour free book. ''ITcw You Can Mosier Music 
in Tmir Own HrHiir.'" ’o-|Eh ifl*pltlOii mrsat^p In- Dr, lertink 
If.'raEie, rtnianairmElnn and pariEnilarfl of your 

'etjy payutetlL Iilaii. 1 am. IliEt^rrSIrd In ll»! lalLawLUf COUrte: 

I Have you 



[Naian .r. ...ii. .H**..*tt*m h, ^ 

LvddT£^i ... .t^ 

^Clty + EltAtp. 



\rhru lerifmfli to adverti^va ple’flfld nicufiflft Popular JledAtinirs 
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T^TTE HEAR a lot about the great inventors — Bell, McCormicks 
^ ^ Pullman, Ketterings Atwater Kents and others. But as a 
matter of fact, most of the articles that we see and use everyday 
of our lives, came to us from people that we never heard of at all. 
Walk through any dime store and notice the number of simple 



INTERESTING 

INVENTIONS 



Th^ world mcTP*« tw, Aho™ U the 
&|utiA (!!bin4 CttpiHT Ship, ddalitned 
bmUi Uip Olmn !<. Wiinin rompinrs 
carry mail and pawmiiBra aerM tlia Ta- 
etde Omn. Jn ibia luaiuinis ^[Mir air 
llcer, are cmbcHllDiJ maby lflTeQLl;af3& But 
in a fvw yDpr% crim llii« UisUiScolIt bird 




will be QbtOlirte, 



rtrrti you a«0 au JimuDlffai 
MUaU in^cnllon. Thlii uuic 
bailie Dfl-fjippQF wu re- 
cently rrlUbked al tho Bot' 
tim' rttu vent Ion In Baltl- 
morp. Wakf* unomcKsait 
thii twE nf a batUe oiicQOr 
to TEciiHf ilie e«u ftam a ftlnarr or 
lirer bottle. Simnle. but think of iti smt 
rotnmrrpfa] pDBBlMIJtlfv. 




With die Cfaristmui seasmi fresi 
in mind, uHiijy will r«a!l the nmat 
atru2£k with the 
ChrialtiLie Tree, 
Th|a recent i.nTention 
bj El Woman, 

Marr Fettkulich 
of Califeiralas 
'win do away wilh 
*11 that, Anotht-r 
aitnple gadget 
that afaoutd ap- 
peal to tnany. 



gadgets that arc marked "‘Patented** or “Patent PerkUng/" Some- 
one had a bright idea^on^ did something about it. For every big 
startling inventive development like radia^ the automobile or the 
aeroplane, there arc thousands of simple liltlc articles that find 



their way to the markets, and pay 

Wli«iher the invent tag be large or 
ttuall — simple or conipleic — one thinff 
IS ccTtaio. ID order to profit the IN- 
VENT OR MUST DO SOME 
THING ABOUT IT. The world does 
not reward the man who keope bi) 
tdeni leaked vp in hi$ braJn. The old 
flaying that: ^*He who h£flLtaU.B b 
lost'* \i all too frequently true where 
inventive matterfl ate eaftcemed. 

The ijuMtion. is what to do and 
how t The answer* fortunately, b 
usually aimplc enough. It U given 
fully in the two hchcrkleis shown hei^. 
tb thirty-six years of experience, we 
have acquired a wealth of practical, 
helpful information which the aver^ 
age man with an invention, or id 
idea for one, can put to practical use. 
This infonnatinTi eomes to you in the 
booklets afanwn on the next page- 



their inventors a profit. 

After receiving these booklets, one 
inventor Etnfed; "Your hooka have 
iuat been received and I appreciate 
Very much their eontenta^ Idck of 
knowlcdizc has left me far behind 
where 1 should he, as many of my 
inventtona are in use today/' An- 
other stated: "lust received your 
wonderful books of patent mlormation 
which caeeedcd my highest expects' 
tmns. They are indeed a valuable 
help to anyone who needs Patent Pro- 
tection,'" 

Bt?fH bookleti, together with an 
Evidence of Invention form, are 
yours for the asking. They give you 
complete information on the steps 
necestary to secure a Patent, plus 
many helpful, practical snsirestions 
□n how In go about Klliitg an inven- 
tion, Both are free — sent without 
sligbiEst obligatinn on your part. Use 
the convenient ocnipon opposite to fe- 
quest your copies today. 




When writing to odverHsers please Popular Aft;oAani05 
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YOUR QUESTIONS 
ANSWERED 

If] the two iHwkhitN 4hown 

hp.TT; are the to muny 

rjutatieiui. Tiiqv Ij"] 1 ycniH for 
txnctly wimt atc|ia 
tu liike to ap^tly far a Pjilenl; 

Kive >'[)u an irlaa Df i-iMla in^ 
vdli-prj; eapEriin Imw wiilnoui 

coat you Ckn HatjiWjaJL Jucurda of lili IftvenTirm to lielp- 

eetabluiti your daim^; point out variouH ineipenaiv^ wiya to 
CQPUMrL tMJHalhlu bnycra ol Inv HitlotiB; tell Why Patcni Protection 

tmnortniu: cxartly how we tut Pauoit Attorheyo aerve you: 
ahow llA iiiDchjkiJcm pTlncIplos that Jnvemors hove uaed, aoiI 
muCQ tnOTO^ Tho facta In hooka may aart you tlmc^ 

trauhlc, cnaovyn oven later tHaapiMiDtniont.. Itaii'i rlak 
delay. Malt tlie COUiMn. JVQW\ 

STRICTEST SECRECY 

You may wrlt& us in conJdeni^. All Aketcbca. drawlnen or 
modcla cntmaied to oenro kc]}t|hatrlcteat Hcrrwy |n eojNllElG2i|jnl 
JlJffl. Far thirty yoarH we have boon in ItlO hualnesa of heinlhit 
lovcQlora^ Feea are reasonahic. Deferrod paymeote hrranved 
where needed. Write ua todwy^ 



M VICTOR J. 

Evans & Co. 

REGISTERED PATENT ATTORNEYS 



MAIN OrriCEi TIO-B^ VICTOR 80 JLD|NC. 
WASHINGTON, O. C^i 

Other omppHT Ifl 4 fi-N comniy mils,, Chicaao; iqn 7 -N Wook 
wojth Dhly.r New YuTk; 5l4'N I'^raplra lilds.+ Pitfsl 
inirksr nabart Bid (If.. San Kraociaco: 73 (kN Security 



Pittahu 






Lo« Aiiftelec. 

Sehrl me FREE coplM ol your hooka ■’'Patent PrtKmlon'' 
n.™i ‘ When ami ITow te Sell an In^ entloh." (Noie: Stmoe honks 
adhnii^ by any branch ofiiciia iiatad abovorj 



Street and \o 



City or Town . . + 



TThcrt wHtmj fo advertisers please mei^tion Popular Meehantes 
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dUMF 

5 JCBIT SUfTtCE 
^FUiCfl m 

mmi m 



Fftr Xd fi«n 

Ha D44nii— A jcIju^ Crhi** CaiH — 

^ T-on Awf will r^iU Udtf ■rtlnilii' 

oiw'k 4 'a Cnimi KvenYt uni lirj|«n- 

tin>^lli:>h Wiirti r>ir- 90 di*W fm ro^Mf, 

mtinpir. If knv -dnrtMrii (O ^J!«n it, tbmi vriitl i>hiji' 



EKGIMEERINC 



DECREE IN 
TWO YEARS 



B:s. p^rta Id EiMtrieti, Gdril, CtKwicdTTRftdldu 
(innnle«t iir A WflUUtiAaf Englfinrlnti In two veKTIu 
Incited In in indutlMal «Jt«r wHh that ^nalnw- 
lif atiHiohiTi. Eurnlieard. Low in j Mo*. Pnovatan 
Diiartjitent. Eittar Mirthp Junt, b». CatiM. 

Thmaha Tkhhical 

££9 Eait lArathlnstan Fort Wayna, Indiana* 



secret service 



..^ - - - - » it, thmi vrild i^Jjd 

tr. 4 X» If hciE, rwUrTfn iL. WHITR TUHaV ■ H «1 

i«nt to bolia undir IT i>*in <il «■*, 

{^„ C-[uiti:«» Dapt. 1920 iSiuiiiyjkle An., CIiiciei> 



ccoirac F. JownT 



of Qaiwiyw ii tf 

Winner af mar eoQ^ 
fetisti for KtrcTiflth and 
ptiyrieai jHrfKtioBt 



BOOK WITH PHOTOS 
OF FAMOUS STRONG MEN 



JOWETT INSTITUTE 

OF PHYSICAl. CULTURE 

T>rpl. 4Bd, 4J2 Pillar St., 
ScrmiitoD, Pa. 

Goomro F. iowett; SBim, ty returo 
TTi II 1 1- prrpalit. the coujvfts cbcckcd be- 
low for which [ am ^eioeuif. . 

□ Moulding a Mlshl? Ana. 2Ga 

n hinuldiDv a Mighty Beeh, £<:ici 

□ MouIdLTiff a Mighty Grip. 2hOr 

□ Mouldins a Mlshty Chi^atp £0o 

□ MouJdlTiff Mjflitr !.««», 2AC 

Q Hlrong Man Btiiuta hf^e Eaay, 2So 
n All b BookM for tli.*B. 



Namf 



Addr^i — — 

WAen please Po|JuJar Mechanics 



You Have a 

Ridhf to Know 

a 



The Hidden Truth 



MOUIOINO A 
MI«HTY ARM 



JOBS FOR THOUSANDS 



are opc^ning in the live fields of 
Air Conditioning, Drafting, Electricity, 
KnmJngp EnBlmfjnf, Ratflo, Dnn't deilBy 
^tart training now at Lhia aucredited 32 yr 
old coUc^o. n. S. Ddgr^R or ahorber ftningieis 
8U-Pal* WDH 8wk IoLIb about opporLimiLinn 



O TECHNICAL 

UM E«t 2Glti 



college 

Chlu^« III. 



RE AN ARTIST 

VR OAS TRAOB V 

TQD iiKAWlXtl Id Xt 

jwr -own tcEnr- r{ □ r L D ^ y.*jUT 

IpaTd'dpin.. Thlctf'liTB yvari. cF 
ittrcrstAd tc&chlag pfiiviM duT abilitr* 

ArEiflis Tcvclrn Large ularlci. 

Writa tadar tar Art Tear l«h 
Dfoi 1 16i 1b L Hufon SL. akiaso. 111 



PfOmlfies to develop into toiR InduKtry Ejecausa 
public 1 b TlTnJly IntmnLfrt In a|r cnruUtJniiLna aa e mm- 
TOrt and banlth mcnsHiniL Flnlen armrl Inhfl In li^nWl miHi. 
Think or oupnrtuuLTSiM to air cnmllthrafaR new hihldlnicH 
nnd OFon Ininer fVuld in rrnjoilehna wiirtEi-wlille nld. 
bnildinga wriitTor^Atf roninmchatLidy mrihod of 

parlufT veru for thia thriving Indue try. No obligation, 

SchDoI, DpL A€i-7*t,Otwam at 5*tk, Chlag* 



A SPECIAL COURSE 
ON ARM BUILDING 25^ 

W HY not evt an anti Qf mtglit srith the powsr aTwl eria to *bw 
yaur phyidau UBBlrea. [ fadve taken w«aNllEiitB whoBi-! amu won 
a^awny plecee o* akin aJid im ne and Ln n jihopt time dcTnioned lliucn 
into irtnonff men of powrrfu proMrtioin with buTirtng blrt:m juhi 
brawny forcanua - . Btrong, solid artna ciE po»lt that drn re- 

apexted by man and admired by wuiTrtn. 

Tbld cnitMfn In NiKwIally nlannod. tn build every timwia In yaur 
arm. It b«a bean wiQntLneuty worked out for that nurpnaa Miny 
of my punihi have ddTelope<d a pslr of trloepe ifhatred like a bo^ 
and juat an aifana. and a 1^ qf hic«pa Unit abow tbedrdDUble 
head fqnn^ion The fnllewy Cwtko between tilo blcen atid elhnw 
am dwp and thick with wire cablt^llku llxamciits. The fah>fl,rni 
Defliua with balk. th« peat iupUutor UfUng miiBcldl bwome a noiU 
um I of power. aTMl Uiclr wilflPi are pJlTO and wmhc wllb Oardv 
■iDtrW. 

Send 2Jie Tor thia CDuma today. Why not itait now to build a 
he-jnan'aanut 

You oan't make a miDtako. The arradranjc^ of tho ^oiurnit jirnied 
num tu tlm world staridd behind Ihla eoIuw, t Rlva you (ho Hecn^bi 
or Ntmnxth IJluitratod and explained as yaki Ukc them. Modi vam- 
order nnjw while you cun ntlll aet this course for only zso 

I will not limit TOLL to Uin arm,. Try any one of my cotuma lintod 
In the cnupqa at Ur, try all six nl them for acdy tl.Od. 

RUSH THE COUPON TOBA Y f 

Mail yoor order now and I wU| Ipdude a FRJKIF; COPY of 
-HEUVl-a^OF STl-IKU MUBCLEa LIK E 1 HON." n ii a 
book to tba NtniTiath fan and hiiMelo bulidu-, FUll of plEtiirt« of 
CQATVeiOUfl bodied mqti Whq t«l| you defhdVeJy bow you tan bulM 
and itrenKth tbu JoWntt Way! HesCh Out . . . Craap 



What facts of life vuefc concrakd 
in the Middle Ages? What amiient 
truth? were withheld by church 
and state for ccntwies? Why did 
tyrant? fear CbcBc findings? 

Do you nrjnt K> tnnw the aBTOobdinit 
tnidw atxjvjt tbcK myatcrin and Jeom bow 
thf )' help you? 

This £*al»d Book^FREE 

Send ibr [hr faatinanng Scakd Pock ee' 
Vcalini; what tbf RoitcrvciiqB know.. 

Aiilifeji SouBE D. D. N. 

UBe fiOSIClUClAMS 
5aw Jo*i (Auoac) CaLroxaiA 
[Not 4 ReligHH}! Orpni^tion] 









aa/i 






ij^asc^ 

L IflBORBTO gf'g^ 



miDuiEsi: 

^iveiifemM 

I8TUBE - , 

Rooioi^r 

iS^AA a 



UUttdot^^M 7Soei) 

SIX Tuninc RAncES 

2,400 lAETERS 

FULL SCOPE 
HIGH FIDELITY 

PUSH BUTTOn TOniDG 

ROBOT EAR 

Mui Scozed of Oi&ei 
foi. 

so 



TERmS 



ns luui ns 



0,fl 

oomn 



1 



30 Dai|S 

FREETrTal! 



No midiUcniexi s 
buy ftt 
Laboratories 



O NCE Again Midwest demongtrates 
its leadership by offering the 
World'^ft most powerful Super De Luxe 
JS-AlETAL Tut# 6'Tni^ins Rortjg:c radiOT . It 
U • muter u;h;«veiinenL ^ , « tocia^'o meat hl^ly 
perfHted, preebdy tiiijt, laboratory adjiuted, ad. 
It ii a radio inuaical inotnunenL ih^st -nill tlirill ^oo 
wilK ita marrrtouo auper perfwrtiaTrce , . . gtonoua 
pew acDuati'tone^^ .crya,talH;lear rroliiin 

i..aod nagniticeflt fucrign mrptkin. Before you 
bi^ any radioj write for 
FEIEE M^pagE 19 J6 CB talog. 
Leam aUivt th< aliiX^nful 
Midwot Laboratory ~Ta - 
You poIiCT that aa««« ymi 
30% to W%. ..that givica 
you 30 daya FREE trial. 



trofits lo pay- You 
le pi^icCf direct from 
saving 30 % to 50 %. 

You eao hedcr ydur J9M Midweat radio rnom 
the new 40-|;vigir eatalog with « mucb Certainty of 
uttalactidn as if you were to onme youraelf to our 

put LaWatorin. You lave J0% to S0%. . .you get 
30 ^y* free trial , « aa little M |5-(X) down ^(a 
a Midwest rBd!ko in your Home- You are tnply 

K xiLeiHbl with a One.YeBr Guarantee. Fareign 
cfxfitijon Guarantee and Money 'EStck Guarantee. 

OUARAHTEfD FOREIGH RECEPtlON 

Thu super radio udll aut-perrorm 3200 and $300 
■eti w * side by aide test. It h » ^werrul, wa 
amaiLn^ly aekctive, so deltratdy KUiitiTe that it 
Of mn |.n distant foreign aialioat with full loud 
spea leer vnlurrtr^ on ehannela ad)are«t to powerful 
foula. The is tubcB pcnnil of advanced cimufa, 
make it |HsvibJe tu use the tremendom merve 
power, and to exert the atatained maximum output 
of the powerfuJ new Luliea. 

80 BCNSAHONAL ADVANCCMEHTS 

Soorca of marveloui Midwest featueea^ many of 
them eaduuve, explain Midweat glorinu* tune 
realiim^ auper performartce «nd tbrilling wcirld-wlde 
ft-band recaptinn. Thiw prove why lutbanally 
known orcheiLra leaEfen like Fred Waring, 
George OJscn^ Jack Denny^ etc,. Use a Midwest in 
preference to raore coitCy maket. Fam 12 to 2L 
m FREE catalog illustrate the new Midweat fca- 
tuiTB. Study them before you make up your mind- 

ACOUSH.TONE V-SI>JIEA[I DESIGN 

Tlu 
radio 
lace-worl 

acienfi fie manner. . .ditectingthe High Fidelity waves 
uniformly ti> the ear. Now, gt^t ^nipletc range of 
audihte fref|uencies from 3Q la ]^,(XK) ^clca,. , 
achieving glofiouB flEwacauitbtooc 
, . , auuring life-like crvatal-clcar 
reception ... "concert ' rcaliam. 



nwwwa I unE va,araiEAv iLrnaluni 

e V-Front Dii^rsinf Vane* ealablubcd a new 
tio afyle overnight. They Bpread the beaufiful 
e-wora of the '"highs''' thrmighout the roam in a 



Puih BuHsn Tunint 

SfiBtb' iwthiBc Sihmr Buttu 
•iUfica m-E WtwMA 
Ba*4ttT>il ^ tqninf lirhl* ■■to* 
WBlinllr iBctlfalF wfacB lEattao ia 
(wauMly Hfleaia 

aad Uathm in pirfaril^. 

Pr ai HiHT FnJ«r fiutlon 

ROBOT 

EAR! ■ ■tniBBlinllj' iIclerDiljkn 
ptQp«r JkbI pwfEivn for bfuf. 
■■a in utnoiEls wub ilalictu, 

SliniBr Itaflari AtnanS at 
HMnat Pw^i ■■■■ uga 

Hid'^nit ii a '^hWIoI rniErv' 
moat. Tlic tana e.iuti'tr' ^ delitbt- 

fkl Bad it lurpuBci ftcl t have- 
fvfr Bwaed. 1 

EbVb hiard fta. 
Em. '7^^ ticMifma bD imr 

irft a'l the Bwld. 1 a 

^ thrill ihr Cirfl 

Af -(■PH' T taneJ ^ in 

a wi thv iKmaina 

»F 'R*t Dm".'~ 



»3C tVNlNG MANGES 

This ciFCluuve engineering triumph {U, S- Patent No. 96? &0) 

put* Midwest radio- yean ahead of ordinaiy set* and niak«lhem 
the ■'Worfd'i Greatest Rada> Vaiuca.'* Now, h it eat.y to make 
the oatiDU* of the world parade before you. You can jwjtch 
instantly from ATncdcan pro|ratnt to Canadian, pnlice,_amnteur.» 
CmnoicCQAl^ ''flccret." experimental, airplane and ship broad - 
cuts T # , (a the finest and mo&t fascinating prugrama from 
EumjM, Aaia, AustraLko, South America . . . 12,000 milei away. 












HAIL COUFOW TODAV^ 

Id D4V miM OFfEM 
a«^4tl-P4flI FauR'inJUlHTiliitUTiUflG 



.■■iu 



MID WIST tADIO COIP„ 

Depf. tSH* Claclaaotl, Olila 

Wfhi.,4 B^lt^pen BB Ur twX WB^ 
bt rmil- Bi ■ FStP i-aafilrift 

JrtlOi ,^1 rvW- libtMi U>£kr FBb.EE |Hkl 
urd rSEE Mjiml-urt SriuiiiLf 
ll'kkbf DiaL TIih U NOT u weiT; 

Hama 

Addrw_^^ ^ ^ ^ 

Ttwfi- 



\ri 



Hal 









MOfM}- 



CtwGl 



Hera 



. St#Ei 



rijj UimuBj .1ft ubJrBii as-y«ni lU mn. 



IVAert writing to advert Iffcr# pinnae nientfon P^^pu^flr JfcvrhnHfes 
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Diesel— The Newest, Fastest 



Power 



Diesel enfFines=because of thdr high efficiency* de- 
pendabilicy^ and economy of operation— *are fast replac- 
ing steam and gosoJine cntdiiRv in power plants, motor tnicl*a afvl 
biisika^ kKomotives and ahipe, aincrafir tiaclrm. 
drills.^ pumps, etc. — opening up an incieaBing number of wcJU 
paid jobs for Diesel^ trained mr-n. The field di DicanI EiipitiL-cr' 
me is on Ltie upgrade and conitrtually cxpandirtH. It will pro- 
vide steady employmetit and advmirament forthoee properly 
trained in ihia new industry — as Jong as they need to work. 

Ycm gut completie' inloirinai kin on all the latent Dk:ael dc- 



Tlx Diesel a £n£lmeer 



Is Your lob Safe 

Just as the gasoline engine 
changed or wiped out the jobs 
of thousands who depended 
on ho™-drawTi vehicles for 
their living— just as dectridty 
changed the entire set-up in 
the fields of light and power 
—-so now the Diesel engine is 
last invading both the power 
and transportaiion fields, and 
threatening the present jobs 
of thousands of workers. 

If jobs in your line aresteadi- 
Jy growing scarcer, you owe it 
to yourself to investigate this 
new, progressive, tincrowded 
line; that will olTcr good open- 
ings fur many years to come. 



velopmenta— ’two- and four-si roke cyclesT low- and hiffh -speed 
and heavy-duty types: Diiacl-eleemc KcncraUns eystems. eic, 
— in our courac. Includes all test matcrinl — ^witb special dia- 
grama for quick understand Ihe; tbis new puvror. 



brow is your cbance to |Eir-t tnto a blj[ ivrw Ladurtry and armr up with 
it Id sn ErnnDTtiint.fv: ^kiriTi. Today there la omctlcally no corapetl' 
linn In the OJewrl fit i^l. hut the lacreositis: use of P|e«1 rxigi ori wlU 
multlTi keen cotti [ let I tltm foT Jobe In Che jieer futllW- By Btartiiitf 
your t-Falnlni ddw, you ciui ki.'ep Liiieud of such eainitetlLloa. 

What This New Field Offers You 

Get our Free Diesel B<xjklet and Icorn all about this TW^eSrt, 

lu&teit-iinTwinE time — ltd opportumt^es and n><iuiremrnU- Find Out 
what the iJitiwl fti:ld otT«-t* ynu — hew n.pSd])r tl it Diesel LEiduatry 
hiis dvvrTopcd durins the Exiat thm years— Che larvc number of 
DJevrl engine, and deccisoric* beiDSTULinuiorLu rrd tcpjc, >■ — herw quickly 
you Can J^CdIci a coenpieto undeniqmdina ul Dm*.-! eiuilnt: prfnejpleu 
and optralion tiy home itudy duttilB yoiif sfWiru time— untliijutlHtitr- 
fcTias wjEli your n-Buliir wurk. 

Avkinji for ihfarnjatlon involves tvo oblEfatiioii — but It may mark 
tire turE4iiB patuE In your life- Wribc TODAY fur full iufariaatiiui. 





AmBficari School, D«pt. Drexel Avenue at SSth Stregt^ ChicagOp llllnob 



%t>0% Improvbmaiit Onarantead 

e huild, strengtlicn the vucal organs — noi 

I triCh ain(iLK 0 fuHan*— tluL br fandKCnotiCflil^ ikiuod and 
Btitnllfleally eorrrrt . . . arid AtHolTi|a- 

Lj (rirtjranf«« to inumiwo udt iln elnif orvoeakinic TCloa 

If m'l'iii . . . WiMte.Ti'T'Wiimiwfejl tcI.™ boak-,,01 frr,, 
WUY , 0,1 rut Eikiw Uutv.iif* risq. voat. Nd ltt»T*- 

: Ln,™ Hftt H? Kbf'niKi Uixl»e IT ,-tiui izalfiiu diEsnit fa, p r i nn t. 

PERFECT VOICE INSTITUTE, fittiiNa ^3^ 

04 Km Laha Bb, ChlwAita 



Know Electricity as Experts 

Know It— and Get an Expcrt*s Pay! 

nceoveiy has bc^n! Tbc monthji ahead are ohonrarl wUh sliTDltl- 
eanrp and e.tpurtiitloti, IVluiC wili you Co HVb tbclmnpOD ibfi 
Dllu’r frllpw? 

Thouiwudti or tnen bavo uMti 

The GroSt Library of 
Practical Electricity 

Th* Criifi !■ n camplrtB elnrhrlr*] \t l» fafikoi^rj i^di yiifc-tMe m 

Y^-^TW sif ilifTk +U«^ro — "'d wi^b ■■ U Ji brCulJy muA<i. !■ La Itritif. 

|/i rirtor with -l<ltp hiad 'if hnrd^hfifM fhhti ytn\ wihI. WnLlch m ikel fcba 
hfli.liiiioy -rhq -i|ii^|jy niidcraf arid iL pn poirTitL w thrijreiiEi^ Ihit lit ii tko piid» 

tiP hUuDW h-h^My phf*rlrirb| wrirkPiT itTvcf RBpapfn. dpiilt Irtli ymi LJip thlaa 

3 TBIL tfi htiMkr HifaiFUl m.iikiin, «Pnnnl.iipw,. hnTMli-THh TOP«BHlUl 4 .riii, tpnilpfnTniPni. 

rlrtlklt^ laiLrlitkMi^, i|i>iTdhiri kip. ■ii’itpni.i — w[r«<Tirhl TW^'hirWTT nf iyi» — 

wLfUii; Elv Uihl End pnwrd^wlrui^ c< |Lt>Li!irsj liulldlp-rt'— tsrrfi»Twr^TtP tLnil inilh^i^l 

ITi|Uire'liX)f'Jl 1 e — IUyirilh.lri kitfe Jh -ll-a irVvTj tiheow E ha |ni ■! inipn^^^l lYT^Ph-iHV "C Nilh'f* 

ioi— ti 3 i™ led ibhip e^Mfep. htiw til fill a cumiki^ri jwl ImiD HllinPirEnc ril, tv 

No money down — eaey paymefitB 

FiL] in apd lp *4 (.hpvmiiwifi aH>irhrd Mn4 will ^ikI jihI Ihr ralire rrt irf pirrm tpI' 
ufaira fsit twn ilif>‘ tppw IJKi.rriiaii Biri W-f inlcF aH ih^ rl*l( — FiiB fcFtrimr mrr rtW««ilirn. 
Ir rii^ ilerkfli- te krfiD \h* Nuikiii ft ad Ik.flfl In p-wa d-^ri nni ikn bnbinn li Hhe rvi-e icrT 
E 2 jX I. trtehih.. JShRdl iht p^illmn NOW and ««# E ku bcH»ki fjir p>vurifltf . 

I f R EE ~EXAJnNWfbW^C^OVP(^^^ 

I McGft 4 W-Hll,L HOOK CO.. 3 SD W, 4 ZAd SI., Nsw Tork 

I m, fiq- f-rm iininliui^Enn. the CrtiCl Lllinir, <il J^iu:[Ji!iil Klet-tripil I 

I U Eit i^lArL'M-r I ^ Qh Wliul pnil SI JiD In ] I) . 1 , jm dJi .1 I.: Cril ainJilhli} i.iu II i hr Ijrirr i '| [ 

, ILUM !■ raJil. If not nTHnlnl, I « 1 ll nliirn Ihn botiai Jh^iciudi fTa tik*iii* I 
I aiVBWI vklpriMBl wll* ua lia in ^ llaai l I 

I KUIB. I 

I TEuDIB AtlllmH. ^.7... r-i r....... a. ■■■■.■■■■■■■■, a. ■■■■.■■■■■■■ | 

1 Cliy ,n.i a. a. a..^., a. . a a. a. a a a a . a , a a a a a . | 

I IVltlEsil,. . a a 

^ fTtnii. i-fCnIUJ*mr. . . ...... rW-a-aU L 

IVIreit plcaac fii^nffaK Popular 



O-FLATZ 



jrriii.>irii; n'-^f lil;’ 

inu44;mi‘ei DiijTAN'i'UT isid 
l’‘MIl3l!ANl':NTLVwl11lOUl (nileb^mi— wllbout rcuicnf- 
Ins tirn rnim eijn nr Rcen JackiiiK U|i wlicel. Jiut 
F-quirl It Info tubs tlirmiflh Tslte hTi'FU. iiump up 
lire And drU® niral'- Fur tfUllns CARl. 

-m ala Ihe [luneliirie Alll-TLCIIIT slid makH ilu!' tins 
nunetilrc lirtm/ for life bt>^L(le«. Mii tnallpr tiuw tuAny 
tuijU or tueka iirfi picked llli, tire wUl Uem *« Hal 
Ajrain. Khda rhuudn« UtM in wmret htli3«^ ■■'Uimi 
iilul fleet. 1'0 [iu1bt QUaUlA>'TKfill t 

I’ljrs iin t& 2fiS [ler rent iircitlr. F. L. UrLRiin. or 

Arka made tU.DI hla firhC boufa 

Free Sample Kill, ffi 

iwhm eaUiT t«a l)U>. Get In n« ^nund Ibwra 
Iblidi nmtie' aril I irldrean for FFkk SatflPsB olTer 
itlid nunnrv-nLAhliiu deMtlfl. 

XO-PIiAT* CO.. DEPT- X-lTl 
CiaClANATl, OlIJO 



BE A PILOT — FLY A SHIP 

H j'rru an' Htumped »t ihp hijih ii^si nf iTsitning to 
t|LLal|f y tor n Jlcenift.' und. at goi: ■‘d I lh I U rCf In l-rtlun. 
Writ!.', hfnmpi fnr Infmrnutlun un our 

APPRENTICE PLAN 

Mechanic Universal Aviation Service, Inc, 
Strathmoor Sta, Dept. E. Dctioit, Mich. 
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HOW JACK lEARNED THE SECRET Of 
BEIHG POPOIAO ^ou cm it 



UjH¥ 4ii£lS>‘T VOU 

at B*RlVj 

JkACK? 




partiei^ and good tiixte;s. I'hen ho learned the secret 
of being popular— he became iui expert harmonica 
l>layer — ami now Jack is the firet one to be invited* 
Thouflonds of boys and girls oU over the country 
have found the Harmonica a diort cut to popularity. 
At school or playi at parties, or mectlngH, the har- 
monica player is the center of a group of swaying, 
singing boys and girls. Thousands of schools nave 
harmonica bands, and ore they popular! 

Harmonica Is Easy to Learn 

The bartnnnica ta the pioipleot liofiaible ihwtrument to and 
now, without coating you a cent, yon wa becKUn# a fine rUyer 
in a Hbort timo. Mail the ooumn below and our lUuatrated Ih- 
atruction liouk Art of riayiuis the IlamiDUica" will be 

sent to yau abwoluteijf free, ThiD book itlUt EUld «Aoirs you in 
piottirtt juBt what to do aud hsiw In tip it- Juct: fqllow the 
fitniple iiutrucUonw and in a ahort time you'll be amaaiag your 
friends with the way ypu am perform. 

Professional Players Use 
Hohner Harmonicas 

Nearly all of the dcpcrt b&nnonieii playefB ynu hear over the 
radio or on tlie itaie uae Hohner Harmoaicaa, because they are 
true in pitch, rich in tone, and perfeet In cmutruiTtion. If you 
have hnard Carl Freed, and hia famous Elarmopian Harl(K|uizks, 
or other artist players over the radio, or on the stsi;e, you know 
what wonderful muaical effects can be aeenred with Hohner 
HariuonicAa fio if yon want the heif, be sure U> cak your dealer 
rnf a Hohnnr* Arorpt nn subaUtutC- Look for 
the Hohner name eu the iuotnuiient n*id on the 




Senil for Free Instruction Book 

We want every hoy and Rirt knew bnw euiekfy and easily 
they cATi leam (e play n Hubtier ETarfoonica. Fill in tlH 
coU|»n and we will HeiMl ruu alMoliit^y tree without any 
obligation nur oompLeto lEWCruction Hook "The Alt of 
Playlmi the Harman Lta." Hemeniber It’s absolutely Ires., 
AQ mall tils eoupou today- 

M. HOHNEft, Inc. 

}Si Fourth Akf* 

FREE 

llluatrated Har- 
monica 
IhtflriKtlan 

e«k 




M. HOHHEIR, Inc^ 

}51 Faurth A**. 
New Vnrk City 

P tease send me without cost 



K'lease sena me without cost your ires i 
book '"TtiB Art ol FCayinff the HarmouliiRii 



Najns. I 
Addnses. 



, City State 

I PlOtMe addrsia CanodLan inquiriei to HnUJlh and Kohler, L-td., 4118 KlCijiSt. West, 
i TomnttJ, CaTkida 

wHtfnir (o Od'Utfrf'iseTe piiasc niffiiffqit Popufar Jlt;c/ianfra 




PleasE Print 
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A Challenge to Readers 

"In J a n a a r 
1908* I received a 
copy of Popular 
Mechanics from a 
friend and since 
then I have pur- 
chased a copy ev- 
ery month. 1 began 
binding the maga- 
zines in book form 
and now have fifty-four volumes. Since this 
is my hobby^ 1 am always anxious to re- 
ceive the next issue. 1 wonder if there are 
any other readers who have taken interest 
in Popular Mechanics as far back as 19D8. 
Let us hear from them."— ^Car/ Scblaefke, 
Davenport^ Iowa. 

Rare Lamp of Celluloid 

"I am enclosing 
a picture of a rare 
electric table lamp 
made of celluloid^ 
all Inlaid work, 
that 1 constructed. 
There are sixteen 
different designs 
and more than ten 
colors of celluloid. 
The lamp contains 
3,020 pieces and 
sohie stars in it 
contain eighty- 
eight pieces. The 
body IS octagonal," — /* B. Bouchard, Indian 
Orchard, Mass« 

What Can This Be? 

"I am enclosing 
a picture of what 
appears to be a 
species of worm, 
at first glance. We 
have had at least a 
dozen people guess 
what this is* but 
none was able to 
tell. I expect you 



will have the same trouble. Actually* this 
is a photo of a shaving of monel metal from 
a metal shaper operating in our shop." — R* 
E* Hancock, Portsmouth, Va* 

Model of the Clipper 

"Shortly after writing you, I obtained 
scale plans of the Pan American clipper* 
The model took about a month of my spare 
time to build and 1 am quite proud of the 
result. The cabin contains upholstered 




seats and an electric light. Previously I 
had constructed a scale model of the Boe- 
ing transport, a photograph of which I am 
enclosing*’ A, Maas, San Francisco, 
Calif. 

What Makes Them Sticfc? 

"When two objects with very smooth sur- 
faces* such as the Johansson gauge blocks 
used in industry far very accurate meas- 
urements, are slid one on the other with a 

{CoiitiDutd to page 
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USERS REPORT 

3 toTMILES more 

/ PERCALLON 

MOTORIST SAVES 

H 80 ^<»aYEAR ^ 



"DD RQ lDt<!mitlDNNt AN N 

rcHiiu] trip to ClcTclitD^. mtln^ 

It o&ved 19 BNliAtti 6 t 
Sprite. iV* Y. 

rOo my V-B rnnJH ll WAl’lHi mlnolfli. 
[ti added power, a^'Flr-ntioD and top 
m»f 4 l liNa iwid me. Tbs remlu an 
unbifiUfVNtilo/"— Ft* 14 *, MmMt. 

“Virj h'riJ In M.J, tha Butrt ihowrf 
an IncTVFiaiT of i! mlin moH par (nJ- 
lott." — A- V, (Srat*^ WaaAiaptaii. 

^*thi HIT FirlnriNtti. [ nhtalntd an AT- 
efHKI" of tallM prf KNltpn, ND Id- 
crcaae df T mlLak Thl« mrana a ut- 
iDit of Tib a ointiTb or flBu a jtar/' 

Bftvea on? mtllinai a ^ 

bad III buy Q talltiiii aaeb day — now 
OBlJ 4 pilloDn^' — P- IfirrfI, f*fL 

"My CTVurol^t cortnJBiT ruoa inuMth- 
wf, bu moni poWf’t asri nnap to tt 
■Liin< I pot Tiia VHca-UilIc eb.^— 

’■On my Pofltc I am jrrtTloK fl tiinfx 
milai ptr nL., witfi mnra poafrf and 
pUK'Vp. wLlnb Ip all auynaa could 
— Lrt i 7 . Calif, 

’"T liri'r? iwctT? Vacu ninilifa on eari 
nnw, and tiiiT all abow an Inrirafa 
In Mileairy. The taf nwofn are t?ry 
well.plrtlHHt.” — freJ rBytnr, Oiiu* 

”1 BTentard toUM per fnnoo on a 

trip wltb ■ in. 4 H] 4 fi A Piird nt tt> tnttea 
per hour, wHiflrf befota 1 on|j aver- 
arii 4 ' 49 . AIm IwlTff n letup and 
Kbiuoiber iutiqLd^- -— ff'ja- tynajj Cau/. 

■T bafa brrB. plaeloR Vara.tufttlea nu 
«iiert mcehanln' rut* Att are -wC]! 

tV, iJanaAaCj H. Va, 



The VACU'MATIC Goa 



Ctiarantecd 

tm m m B Gas Savings 

VACU-MATIO ItfioK OD 

III ni^ ^ *■ guaraniwd to 

V « — 4 ^ - ^ if LOfUn ?4 wfirthTvItUe rilji Mvlnj^ 

that ©ISH^TIHIIES Viivker picic-np, and more power 
** inoi inii^^ or U ctwu yno uotWmt, You CBU 

. . InatJiaUy toil tlia dUTerenw In 

AT LAST I AutiwnotlYC ebetneers tiTic ppti,r ttbd tftirtcf jiorform- 

ptrimhMl down the tuirrlt'™ to perfected «Mn- ^^ce jtra qolc^lj Dotlce tbe 

bastion! The new VAri^JTATtC wilvta the tjecpft ihyIusii ob BOAoliae, 

oft^rmiler (lower I With iLltno»<t mnt;lcn1 firtlon, thia 

amnalnif Invent Ion Inafniitly puts new life andi pep lTi*e All 

In iiiiy iMotuTi It mlda rnllcrtce to every enllob nf Fl» jrUA VaTS 

enanlliie » . , produem Rpllt-Neenud |deli-u|i, ^naitlve vaCTT^MATIC 1 j eonitnicted of 

Aceeterator rt'VTmnJ*e» Qilhletir sturduff^ greater nnrlB. aasembled titnl fu»ed 

spwjd mtd Ntrtoollicr running. Jnln obe^nltt wireetti adjnnted 

Jind M€alrd at tkr tdefoyp. Nutb- 

" Hotltlng Like It! Ing to reculotP. Any mototiitt ran 
^ attach VACU-MATIC in ten tnlh- 

Tlie wlf^tnrlei— four wIim -1 hrahwi-hnw nrtle^ u, „tily reminder 

strefltivllnliig 1 - < nttd tiow VACU-MATIGE The the jrurjfe of liurtont power and 
senenElonjd iTHmcy^Nav-lni: Invention! wjtij it^ eo- motor mid 

fiiiteem Inive iKhlevetl a pracllcpi meuiia of bid- nnvinc* U afforda your 

fiudng iilr nUil gaRultne nutoumtlcaUy for eiLI «|ieeds. pocjitthoot. 

TAru-ttniHc la pottrefii riiJTrrrntt It nponites on the 

■firH.*r clinrKer iirliielple hy niitomnilcnlly nriditis a 0 fiT 8 ilS 

chnrgo of estro oiyKcn, drawn free from ihe 

outar nir. Into the lieurt nf the pna mixture. U la Yait owe It to yonratlf fa linow 
entirely Al'TOMATIO uinl nlTnws the mutor to nil nhoiH this remiirknbln dlaeov- 
“brvnlhe" nt the mrretit time, op^^nlng nml drutlng try. Wnll the courob Iwlnw* 
ElUtaiiiillieJllly IIH ptHiolputl, Nip tdllOE troublea — no Sinrt narlna cna whh V'AGTI- 
eiirhiirctp>r itdjofliinentu neeeaanrr. It la an almpte MATIC nnd enjoy a new drfi'lug 
Jt will nLiiB 74 > yoiir — 90 pmcHeal It will hhv# you tliTlUl There's no ohllgntlon — bo 
many dolinra on gas coats. get the facta nowj Write linUyl 

Agents oifd <-FilE£ OFFESl COUPON ^ 

SafRtin«ff I ,^,^15 vacD WATIC COill-AST I 

_ , MlT- irtt W. BtMtp Rt, Wiuirtlflia, Wla. 

vACU-MATIIj Olrera n I (?# m ipnHm ; ncpiw aerul ia« full partlculan cOHcrralnc | 

aplenflld opportunity fnr Yarn- malic aUd iletaPla of ynut 4'rei Offer. Tbia n 

unueunl nale# and pmHlB, I coumc ikwa twi eiiiixai# hm in any nay. | 

lilvery car, tmcli, tmclur ^ I 

and mocopeyete owner n | N*m* 

pfnHOieet. Valuable terrl- , , * . ...... I 

torlca nrw belbR ujutltmtal. | Addraaa ............ 

Cheek and mail coupon. ■ ... stale ■ 

^ * □ Cbh* bert It intareatid to pelllnt jmspoaltli^ I 

WauwatosBe Ww« i4» — i- — ^ — ^ — 



TT/itni wrifintf fo adv^urtiacTS please mciifioii Peputar ilechttnlcs 
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START 



$1260 to $2100 a Year 
Men, Women 

GET READY IMMEDIATELY 
Common eilticotion luiullr stiff loient 



Infliicfiec not needed. 



40 Boor Postal Week 

Oct. Ir lB35p thfr Poatfll d<*pNrtmr>iit went on n ^0 
Jwur weekp Tins mcana numy appointments. 

City Mall Carrier*^ 

Post Office Clerks 

Piwt Office Clorka arid CamwN jtcE 
tip7D0 tlm Crst year an mfcutar. ami 
nutuirntically iucrctuir' tIOQ a ypar to 
with npEN-ia] in^rense Eo f2,l3iOO 
fnr Clerks. Now 4CMioiir woek TTppRrN 
niftny Pont Olfiw Carrier and Clerk 
AppriintinniEn. Ji:xaiiiiimtii>ni!l sre be- 
ing nnnaunced, Mcn— women, IB tL? 
45. 

Railway Postal Clerks 

^ilway Poetal Clerka gK 11,000 the fijat ycor men In r 
being paid on the fimt and Firtecntl] oJ eacli tnonth. (fVB.l? 
parh pay day.) Their p&y ia automntifBUy infirpaj^ yearly 
to Advance may be liud in Chief ClHrk; at t!2,700 a 

year, each pay day.] Men 18 La 35, 

Cnstoiiia Inspector 

Suiaiy to ntart. Men 33 tn 45, Work eohnocied with 

cxaTniniiuE haRirage nnrJ merchatidiiu) entering the ei>ijntry From 
(uieiffJi parts, coverimr buata^ trains, roads, Antninohiles, etc, 

File Clerk 

Open to Men — Women 18 to 50. 

Kiitranee ?alnrj" tl25Q — S1440 Year, 

Appointments as ^ile Clerics and 
Clerks in the Departments nt Waali- 
ington, D. C., are made from this 
examination, 

Get Ready Immediately 

Those wishing the^e poaitioEm sliould r^uidify at oner. 

Get Free List «if Positions 

Fill nut the FollDwliig coupon. Tear Jt ofT and mail it today — 
huWt at once. 

This investment may result In ynur getting a bit^-^paid 
Eovartuiient job, 

FrTnK L t N t I^TTTirrF ^pr,T-T747R~^it7rrNT¥^ 

Itath to me, entirely Tree ol chariKi^ (n n Full tl«icrhptlali evT U. H. 
fiovrrnment Jnbfli (2> I-’Tto Copy of lllwitnUCi] book, ‘-U. .^3. 

CmvEirarnent PoflItJom jmd llovr To Ret Them,'* wuh MiinnleCoachlnB 
(J> Uhi oT U. tl. Roi'enmitnt Johs; 14) Tej| mo what to do to 
get a IJ. S. GovemmeuL Job. 

Name 

Adilresw ... , . 

L'bg This Coupon Before You MIsJsy It. VVrIte or Print Platnty 

When wrrjtCn^f ifl^aan TutrnHpn Popu?«r Moelitinirs 






AmazinsT Sensational Discovery 

REHNISHES AUTOS 
IIKE NEW / 



NOT A WAX OR POL LSI I— LASTS ft to U MONTHS— 
SHABBY GARS GIVEN NEW LUSTER AND SHINE 

Mi*ji — U'a iinhi-UrvmhJn, a mimchr KAR-NU 
^|FLriii-hLW old atuibby nrE m > ftrw minutw, 
Ihrta likc^iirw nbine, »t m. 

. . Pflint. ]»ILt ■ Hmt Itnikh. tliAt tfentf S U [TiIHli h>. 

Tair 1 -iim. luttiJiJiip, |am No fubbinfl — - 

r^lliJiJfcB— hiA wu.|riB. Jkui inc. 

OLPmtiMd. 

FHEE EARIPLE 

Whal A wodU-aiilpr tim wrrttp, biid dJplHliiifi^n,! 
Mllliinp r,4 I'bo [Hd lK>a nfw LoW PlElCKll 
balplHT. KK) TADFElB^iir (wir.Dd Jfe mji 
bouT, luy. ^'EB RBroad dantnfiktnitj[iii ifir 
rmit H raj «rll» kin OtflCK. Iliary — nt Fa RE 
HAUfLE iflitEk piKivai iH rliliikA. WiTo u- v |n 
tv.dkj'. Wirn#rJ pb Vaimfri^t. 

Kliuitlf ca., Ihtri. OuWfT, BliKlHtll, Cn* 



PARKS AIR COLLEGE 




PARKS AIRPORT 



EA5T5T.L0tHS,IU 



OFTer* you eofFacB adueation nujorlnf In avIatTon 

Three J^yeAr cnur^cii ieadlitE to B.B, iJcgiTeE In A^mEtautlral 
Ungliieerina, AvLallcin AdmliilHtriiitlHTlt, Avkatlon MEtcbaulra. I 0 <> 
acre atriiDJt. N bUlldlMiK. 3 ft tn Iicnlty. 5 ,OOC,OhO DilEnt niRht 
tfmlniiig. I4isj planer. 438 momm repaired and rehnllt In ahppci. 
Orndtuttef? with all leadtng aviation cnmpaiites>. Dormitories, 
ealctcrla on Yield. Spring term March 30 . Catalog. Write 
VCAD REGISTRAR. BEFT, PM -2 

ain Venn pj^RKS AIRPORT, EAST ST* LOUIS, ILL. 




A uftOJtD, bAflie, inteiwivD noimc ramnime in one Nchaoi 
year. Incindeft fundamcnTalH oF TtarriEHrattnn, AliM:nn- 
dltlonlav. Efcrtrrmlffl. Approved ky rduhatur^, endorsed 
by industry, 4-lth year. C etalog. 




t 



BLISS ELECTRICAL SCHOOL 

132 takoma avt,. WASMIHCTON, », c* 



LEA «1 



MECHANICAL DENTISTRY 




Spcclftl Tool Offer ~ Now! 

iruUi Ibk but yean nl yuar life. 

Li'flm I bia nteMty- mallJn g bunlrm in a 

few itiemlM, Day nr Bv«iniuir. ud hv<viiiD 
indrpt’iiKji mL BEji lircnaiid. 

4^jri! — iildfjr Khnof. Ptactiml txaialns. 

Individual huLrueLlba. Ifajr tunns- 
Empiuptncnt StTvtct. Wrdta TODAY 
FarFRCECataleg P. New Vorh School ol 

TWectunltal 125 W. J1 St.. New York 





RADIO ENGINEERING 

nCA TaatitlltCfl nlTers an intaiu'ive rnurfle nf high iUndsfd 
omlirnemg ali phaaefl at Hadia. Praetieal traiping with modern 
eqiiipTnePt at New York and Chicago schoale. Also 
Laperiilixed epurHus ami Hnine Study Couraea under 
I *'Nu eb1iuH.tian^^ plan. lllirttilEd Ciliki «n rmitut 

RCA INSTITUTES, Inc. fSSi, 

n Varick Strut. Naw Varlt, H, V. 
1154 MerchsndlH Msrif Chlcsco 

jRecofmt^rd Standard in ifadiu Jnsfrncfmn ^ince 

MAIL FOR FREE ENFOniliATlO^ 

1117 Bedford Ave„ DopU PM-JJ 
Brooklyn, New York City* N, Y, 

□ AuLo hlecbanic □ Talking FJcturei 
Q Aviation Mechanic Q Weiditig 

□ *^ernnaL[tieoJ Engineering 

O Befrieeriition □ Machine Shop 

□ Oil Burner □ Dicst-l Engineering 

□ ^\ir Cu nditioning D iiJgn PalDtlng 

□ Klectrlf aJ □ Window Dieplay 
n Radln and Televiiian Mechanic 

□ Architectural^Miichanlcal Drafting 

□ Armature Winding 

□ Diced Engine! 

a ,***.,****,.,*■,**,■*,,,• + ,■ 
/\ ddrds .* + *...**.***,**,**,,,.... 



BEDFORD 




TRADE 

SCHOOL 
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New Kind tHMO¥iE 
Shows Charles Atlas 



the Giant Muscles 

Ripple Over His Amazing Body f 






N UW you riiD WATCH ■' The World's Mrjst Perfectly Man" po throupli his 

piK-cit. See him ilp?? thosi^ miphty on jidrinh hirepg! Look atthatenor- 

tnoies 47-iMc;h chest expand. Boy! What a build! Find out, with your own eyos, 
what. Dynamic Tension has done for him — wLat it can do for you* Get this foMriaatinp 
"new kirid cd movie" of Clmrlee Atlas in action* JuEt mail coupon hdow* No coet, No 
ohlipation* Ai:t promptly, as supply is limited and this offer may \*c withdrawn at any time* 



I’ll Prove — in Even 
the First 7 Day s— I Can 
Make YOU a New Man! 

I lisfsi to wei^h only poundR; a aiekly aetu'c-crow 
Then I diaroVLTed Dynamic 'I'ension — my famnua 
metih(Hl boUy-t>Titldiiiir. 1% chnnRBtL life — ^jtave ixic Lite l«niy 
vou see liero — twice w<m for xne tJie tiil& '‘The Worltl'i Moat 
Pcrfcetly Ilevelo^HHl Alan!" What it djd for aie — and for 
hi tUf Itipfl* of nther fellows f!BTi now 

f«r Vm\ ton. ’^'qu'U jhw, ixi cvpji the 
limf 7 iIiiyA. i*iky I mekfl y< 3 U ti Nfilw 
.MAN — with bj|E muivlCT. Hx»M]iinn 

■tretutth, llie EluwittK linellli that re- 
eiiir:lktiii:‘^(S^ ViiUiB jAjotalcv, -rtJl i nl 
tjiii] unil ikihnr tr^iilkles U's fun t<j 
huiM A luuiky burly hiy Dynumlc 
'IVnjitcin u'uy — ri1 hr^iiit;* in i^iArv tinir, 
tlie ixriviiiiy of ynur Ixtum. And t 
't liny iirrd for ruiitru^U iuiie Thirt 
strnji:i luur LraH or olhtir vilnl 

1 finilh you or dixitor 

D>'ti[intio TuiMlori 14 



CHARLES ATUS 

//rjfifpT rtT thf Wlr 
Tht irBr/tr*! 
t'affrtlv /J(rricxi*f« 
ifon in optn 
^umptUlJoH In lAr 
AU/b.V J rjnd f rxruiT 
/nl«r»a[fcndil 
prc«4* Aril/ 
durlne thf p<Pf 

jT/UrfH rrori. 



all I nned. It's the luvltijrAl, 
method for develnpinR reAl men inflhle 
ujid out. tt distritiutea Dddinl pOUIulM 
of iwwerful mundes over your body, 
jgntR rid of siuplo? btkI you 

tlio vJtiiUtv, strenRth end pe|> tkiut whi 
you the rulmirntion of every wantan 
luid the res|>etft of any man. 

Get This FREE.Book 

hf ail eoti^u for your free "movlo'' of mo 
fuaotluc. 1 willolBosond you FlU-JB my 
bouR, **Everls«tfn|t Heattb and 
StrenAth." Ittellsoll about Biy Uynamlc 
Temifln metliatl amt how tthM rnii4t!bls- 
bm-Hclfd tui>n out of runMlown Hpedmena. 
aco, (nim letual iuhnlo#, how t haveanTcLop- 
ed my mipfla to my own p-prf PoLly bolaneiKl 
PfoportIO ns. Don't bo only half the man you 
CAN bo. Find out what J can do fur you. 
tib»w b;i Q y US' re a malt d AOTinii. AUdm itau 



STERLING 
SILVER CUP 
GIVEN AWAT 

StandB 14 Ineb- 
en h 1 il li . on 
black cnaboeany 
biUH;, icntiraval 
wuh winner's 
name, t will five 
It to puull who 
makce moat Im- 
provtmexu in dt>- 
velupmciit ID 
neiit 3 montfui. 
Therefore, 
eTPryonc hos Ofi 
cquiil chanrf r 



? Q y os' re a malt ddOTiini. AUd 
ENOfMasIly. MiJlcoulKth (or n pontofl 
pAYJ CIIMtLES AlTLAS. Dept. H 
Cut IJrtf Street, New York City. 



CHARLES ATLAS, DepL S-B 

m East 73*d Stmt, Hvm Varfc City 

] Irani Ehe broof Uimt your ayatem of bytiamic TmUou 
will moke a N«w Man of mil: — five mr o hrolthy, husky body 
ejiO biir muscle det'olor^ment. H*md hie] your FTtKili^ nook. 
“t^iTlBHtLng iTtalth and Htrenjiih" — oIhu ttie ''new kind of 
movie/' "movfiLg'' pictures ohnwititi you In action. 



Name 



Address 



City . . .fliatc . 

gl JOiaC, A^LLd. 
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✓ 



Howto 

make MONEY 

WITH YOUR 

CAMERA 



Big Demand for Photos YOU Can Take! 
Learn at Home — in Spare Time 

D o you rcaliz 4 how miuiy photr>ffniphn 
are in thi« uoue of Lhle ONE 

ijuiimaine? JVIuJtipIy thul by Uic 
tboLrganiiA of publiahii'm wlio huy nliotr^ 
irniphn. THATKivnun i(]E:o of thd □Idturei^ 
hein^ WrIiI EVEIIY MO MTU! 

WHO GETS the niotiey paid for tlieiw 
piriiirra? YOG Gtin pet your Mhiire, na nmi- 
lor where you live or whal you ara dainir 
NOWf Mmiy of theiwi ptrturea aro supplied 

by amniDur pholoprnphers — orrlniaty 



nun 
to 



n-pr 

iiLko 



rofejiiilonala whn have leariTed how 

pict^trcs TilAT SELLf 

Turn Vour Hol>liy into a 
Profitable Profession 

You don^t hitvp ta be nu eajwrt. td innko 
tiidhey in this fftseiiiAtiiip held I Yon 
don't have to live amklat ttic whirl of 
RTf^itinp daily uowa EVehtn. You. flDn*t 
even need a npedal camera, or 
peruJvE e<|itj:;i>men.t. It is MOT tccll- 
nloal Kbiliiy tliat puhlitilitrri frj;r. U'v 
the kliack of knnwinp WHAT to photo- 
^tph. HOW to pLotopraph it. and 
WHEIlE to Bcll It. that brinp* in the 
niuneyE Ifa SALABLE otul MARKirT- 

ABLE pit-turoB— full of honnon Lnlcvteai 
and popidiir apfacal — tiiat you mujit learji 
hnw to produce . . » not teuhnivally 
beautiful eau m pli^A <if phr:itaprriphro 
pen! us E Send for FftKE wlilrb 

toils cill nhnut the nimple T milling which 
Ctuickly prepiireEi you, right wt home, to 
make the kind of pirturee that SELL- 




ssa for His 

VERY FIRST 
WORK! 

r-i|ii^’ -lli-rnr 

L y \. u EiJ,-a.r- 

‘^1 7/uL Miimi 
,■ •■r,n t ,r , . - T - 

Ht'1 ' 

MBd»S237.00 

WHILE 

LEARNING 

t:-,..' „ !,t- o. 11nf.t 

r^i. . -.f Iri ' i Jlr’ 

’ul<- = ,nird ill 7 



FREE BOOK 



li 

1 CHECKS 
IN 1 WEEK 

'll,; V'i^'lJ^; 

ifel t'iJt fr. LU., j:-f ■ 

El?- ;;l lEUt imb r:; i; 
■ " Jle-r:,i n. 

1 l| T R ^ c L ■ r c ^ ^ li I 

■- '•nil, I “i ■ I' 

^“T /IP/; 

%!ul? PH! . " 



Oet ifonr ropy ot " ftow u> Make Money with Ynur rataem."' 
rago 1 jvhowa you the VMt wupe of the neld. Fiipe T tells tlic kinii 
offliULEiHhoU that mh Eirlnp ^ow a pood lutr^me. And *n |iagen 111. TS. 
1 1 atLU 1$ are printed the pictures and IvtterA nt othenn wtin. even 4 
of fi WeeJtM alter enruHoioiii, are already lunJdiiir «orrd money, 

TTitii la Tlie Aee nl I’hotnRnptia. Veur awn eyon 
tell you thfti? Yotir own tlaTuera fraa ca^h In on ill 
Head the report* here— from (irdJrutry pt.'Hjpla a‘ho 
hav'e Jilwaya liked t(ii iJu * little anapahot wom — 
and W'lio hrtve XOliV diacol'ered a way to turn 
their hohhy intu money, 

Theto'a rnoncy In YOUR namera ton! Mall 
ouupen at nnee for tills FREE ROOK telllnit 
ynu iiKW eaay It is to It auf/ UN"! VERBAL 
mOTtXlKAPHERf?. Dept, 73, ID WentllSPl 

at.. Nfiw Vom ettvt 



CUP-SIGN-MAIL NOW 



UNIVERSAL PHOTOONAPHERS, 

Dapl. 73, yo W»t 33rd St.« N*w City 

Hend mn With nut roHi. or obUignLlun, bonuJeL '"ifow to Make 
Ihloney with Yeur Camera," 



Nnme,^ , , 




AcldncKA, . 
City. 



.atate,. 

1 No ttalEsman Will Calll 




LEARN AT HOME 

Arc you aduJt, alert, ajjabitious, willing tO£tudjf ? 
Investigate liAW I We guide yoa step by step— 
fumisliall texts, including 1 4 “ volume Law Libta- 
r>’* Training prepared by leading law|irufcKtors 
and given by tnemhetg of bar* 0 egTee of LL. B« 
conferred* Low cost, easy termft* Send NOW 
for Free, 64 - pagr"LawT mioingfolLeaderehip.’'' 
LaSillo Eilsn»nn Utuveriity, Dtpl 264 -L, Chieifo 



r 




Be a DENTIGIAN 

Ltam at ham* ts malw Crawna, 
Platfa, SridbaWgiii, ateiF f«r Din^ 
ti*ta- Eisy. nractical way to I Barn 
Enechanlinal dentltdry at homo In epam 
Iltiifl'. Full EquIpmaMt af Tq*Ii And 
Matariali tncluilad with Csurte* 
Law luitioD. Eoav beni].a wdta 
toT FREE BOOK ADoUt Uika tnonpy-* 
tnakliig pg-ofoMibn that iB tud affcctAl 
by "mochlDe afe."' 

McCARRlE SCHOOL 
OF NiECHANtCAL OEHTJSTIIV 
XOT H. Hnari at., EMpt, TOa, PhaaMflM*i,P*. 



LEARN CODE 

Kadllj Biird QttleUr Hi Haoiie 

Tb fit tdw jDPft- I’ulnf rnnr'B.W. CUdfau 
Isnat kn^nHtr.ThtnmMliiEnf tbr 



quiekHt.MrBrt frirEalnini rixl? 1 

1 Mu[ ■ -- - ■ 



: MMMa k nj dp i vi m h u wm at awwihii a m 

^kiv TsljiiriaT Citfltr'iitelnT. Hirt'T'TBla-- 

f pin rrr^irdi jw 4TWH .kdiUm in THilihi [fnti 
■ed dnihc* n »pprr Mpar— I h«i HHUI 
■MUt y^iir kr^r W* lurniili 

■BfThH 

4in n U.1W [BioillilT pK^iwinr twah. Snndtut 
FKU criiUikil “n " h'ti lylilUMilun. 



TELEPLEX CO. TG Cgrllaitdt SL NEW YORK, N. Y, 




Learn Public 
Speaking 



Atboiue— Jn epare time. >fimy twenDflM 

’ ■* Uve- Yrljfti t / ■ ifilSn ffiir-HBlMcsn, ind loaoBM 
t ttiflr ipfiwaf Jmron*t fchDHj to BwmT qthffg 

' tar tFtctlrc . W rjtr. for f rw- rt, rf'irw ta 

' lip^rk tVaadm a'liA Ward* aod n^niracBBili. 

HOKTH amcihcw imriTU^ o«pi. i>aa 

3«01 MWliairt AfuniM eUuvDi Ita nali 



WASHINGTON 



Tfb4p Ibt ■ Flaa Helal PbbIUm 
ftradaltla aami^ lahi la i rtl d' aMartaa 

0<;ml p?dll"’Tif t'<T iraliia<i iprn a^d WDinii] la hMiL 
PirifunQl RUB JuaMiUlLinal BHd QqpiliJ'r In i Diomlliii — 
la^tn »■ ikrI Iitical vriitinmv^i'i.. nif^TiMut HT^Ii'r Fhkk 
xjf film ch^ri^. dir rlaiurf RtJirt Hih . Ort. 

■Xain^ i>i>:ipr LFund hotb. TRanuHO •choomi 

Piitahm RWa-lf Wamklagtaa, P- q. 

Government Jobs 

eXAnilHATlONS COON 

COLUMBIAN CORRESPONDENCE CDLLECE, 
WASHINGTON. D. C. 




5^ 






SoQd jk-Atfinril for rmr cataluiius. 

Tlin.iiuciit^ of harnoLtia. Ailrirr:^'.. 

HALDEMAN-JULIUS CO., Calolntme D«pL 
ClffARQ, flAhaaEa 



IVliejt n'Hfbtjj ptf'iivc uirntfon PopnMi- iUccftfuifcrs 



become a lightning 

a TRICK CARTOONIST 



I)muI It.M Lfucb Frrdueliu: of 3U Trut Sraw. 

Inn vdtb luatrinil Mir . mijJof ^ Ch^lk Tilk Srcnal.a« Fcm. 

BaLDA art SEP VICE* Dcpe.taDhblmCl. W|«. 
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1000 DIESEL Locomotives Are being built. 

Detroit street railivays are tnstsUing Diesels 
and expect to operate at a cost of VA cents 
per mile* 

An ordinance has been suggested in the Chi- 
cago city council compelling railroads to op- 
erate Diesel locomotives within the city* 

900 Diesel municipal power and light plants 
are helping to make cities tax-free* 

Merchant Marine is 80% Diesel* 

Diesels have made farming and construction 
prohtable^ cutting costs 50% to 75%« 

The Ttucldog Industry Is turning to Diesels* 
thereby saving 73% on fuel costs. 

Sister ship to Graf ^ppelin is Diesel -powered. 



HEMPHILL DIESEL SCHOOLS 



NEW YORK 

31-2^ Ou*«n« BouJansii 
L«Dg l*l«ad CUy 

LOS ANGELES 

2120 San pBrnaudo Road 

SHATTLB 

SOI Wcvtlaka NoetK 



CHICAGO 

2014 LanalHa Stn«4 

DETROIT 

2341 W, La&yaUn BouJtvani 

MEMPHIS 

421 Want Manna Avanu« 



{ Alio SchoeLi at 13fi3 GtwviUa 5i>) Vaufaizvar, B. C.) 

CAUTIOMi We openta Schoolii fliiJy At the loatioM 

•IwiirEi here and an in m Vdy AmnwcJei/ IritJl any othar Kbaalik 



A Diesel-powered automobile makes trip from 
New YorV to Los Angeles at a fuel cost of 
only ^7.63* 

All of which promts that tht Diesel engine h destined 
in a modified form to enter the automobile field* 

WHAT ABOUT YOU? 

DvwIb offer today’s great«at opportuniciev for chose 
who can qualify* Trained men ere needed &r instal- 
btioHi cnaintenancep aervicct operation, sales and 
executive poiitinns. Prepare yourseif NOW at 
HEMPHILL DIESEL SCHOOLS for success in thb 
amazing industry that Is swcepiDg the world 1 

WORLD'S MOST SUCCESSFUL 
DIESEL TRAINING 

HEMPHILL Graduates occupy many outstandina 
posictons in the DieacJ industry. Mure successful 
Diesel graduates than any other schooL World’s larg- 
est ajid finest Diesel Engine and Testing Equipment, 
IntemaTionaf Free EmpToymeDt Service. Day, Night 
and Combinatioti Home Study and Shop Courses. 
Mail Coupon for complete details and Free copy of 
"Diesel News” with amazing facta and pictuies. 



MAIL COUPON TODAY 



Hemphill Diticl SeJkoob, Oapt. PM (uearert sddrtei ■hownj: 
f wiiid IJIu ta luve, wicJiout abllgtltofi* full deteJle abeus your 
OieteJ trmiamg caur^u f"r| ePl^y af *’Di«sel 





StTwti dddmt 

CiiT Stait, 



LARGEST AND FINEST DIESEL ENGINE EQUIPMENT 



WTieit icritiitjr to advertisers please mention Popular Afech allies 
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. . . that Men ami Women Admire! 



D ON'T have that paict indoor, "pasty*' look— 
when ran can have the oacur^ ruddy giaw of 
vrgortmi bealih. Htc- same kind of Tan you £ef cmi a Florida 
bcadb ! Vaut pcircxiaJ appearance is eiiner a dijtjfict socia.1 
and busiacas uset— oi a okndicapi. 

■ Mow a dsfly "aun barb" in the privacy of your own 
hornet will kr^ yon iaotittg like a Wilion DoUaft— and 
s fretiug 9 B physically fit u you lookt 

LOOK HEALTHY ... BE HEALTHY 

r ■ A sales [ftanajier atxribufu his recent increase in personal 
,*Mics to hU "prosperouS'apprarin£, healthy , jint-hack-fi'otn' 

. PsIm'Bcads Iixik. A few minuE» ^itfa hii Sun Lsnup do 4 
it. A Hollywood movie «jlt, on leave for i Broadway stage 
produnioa, keeps her fashionable Tu the same way. 
p VouT dAilv hacli with ultm-violei rays .scEusJty helps to 
increase youthful vigor atid vitiliry. They tend to siimuUte 
glandular funcI^aat^ are known to be remarkably d¥icacioua 
jci snme Forms of skin dJscases and io desuroyJdE germ life, 
hfanv Cases of pimples and temporary blemJshcjt n^avc yielded 
^Quickly to their purifying action. These rays have often been 
Found unusually effective for liatlcj^sneva and anemin and are 
invalaabte in the treatment of rickets. Children have re- 
sponded rapidly (o this CreatnAcnl:. 

SEND NO MONEY I TEST IT AT OUR EXPENSE I 

■ We wani you to esr^rrtence the remarkable bcaefiis ihe 
periected HEALTH RAY SUN JLAMP brings. V^e offer you 
FREE use for 7 days in your own home. Then if you decide 
ro keep it. it is yours for the remarkably new low price of 
*7.^0. Pay aa little as one dollai- down payment. 

THE CHEAPEST FORM OF HEALTH INSURANCEI 

■ BuLd up your nsiatance end vitality So diet yonr lycum witl 
uaily throw oft iierau aixl poisons. Insure yourself against ilineu 
kbe Sunihine Vrayl 

■ Now, a really fftglt grade U1tra>Violet Sun Lamp, bearing 
,uie stamp of approval of some of the highest testing labora- 
tories. IS within the reach of all. You try befitre you buy I 




FOR EVERY MEMBER 
OF THE FAMIIY 

OO Dovra 

■ " PAYMERT 

■ BUYS IT] 

[KMT WJUTT MUl 
THE COHPOPI HOWf 

**^TItT 




HEALTH HAY ME^. D*pL M2, 

342 W. 14tb Naw York City 

^nd me full demns of ynur special FRFh TRIAL 
OFFER on the Health Ray Sun Lamp. 






Name 



Pkau uviu Mr.t Afn., or 



Address., 



Ciiy.+ — Stare. 

Tbit a aot 99 arder-^Ship mothirng C O. i>. 



Wheu ioritinf/ picture meKtlon jPopufor 




Tlie hfent Berviational 
Dualneu Oppnrtunlry 
Since 19Z9 

like luriiJfDa hn*il inUi an Id. 
twirn vltb ptIcaoUe 

ptnUiLili io. kaeicirJm, t;iuhw. 
ab.il'M. I fanning, gpenq 

tniUinui dvc^t jrnj- fgr nibh^ 
maLg. l^iuk af ytiui- ymr^ 

wben a 

HAND 
HAOHNE 
And 



*2fSHa 

Brud DBw. l^LiJlr paMraCod. Tew niau alr<>«dy aLRrrtin 
fvtHfL LHitir«ml>ai t«gl fwi(wh. Wm. Kftak vritei: 

'^r^l.'L make malJi fjtiL imcHwb- I'Tri.t hobL hracksht 
DW IKXI DldRrg fnir tl.DO (O S^tJ.Ud rjlub/^ Hull (mn| 

Uairb aBaU: "Ordn/n inHULieEi (fii k.^p If. rijen bu«y 

rti't E.ba ueie.’' GnnUfr £ot- Iflc ur<li*r 
C.r.imnrtBitrHiaFii' ttaU inw rcrportai^ '’J'mr giqnnil op 
nNprJar gH Gnula t^JiijuLi annt llgtli 'Fi'hui>Jn. 

Nl> rniodar rc«|ii;uti.|il# nea «gg throwihjt 
EVnrxiaiai clw Bpiijii to MtoU-Hh ImoI 

FAIIHJX tactaring. 

N’O'rIf 1 1^0 U> est UDIHt> 1 <!te faetg. Jugt bdikI uma miyA uldr’niia. 
Rnikd dBBcrqfLMJO ut gfnipl^ (uu>d lUUbitkc tkaL Utdoklv nlivEa- eld Lin 

irUJ nll-ipn; ihiiw jnu lynur [u,l rn.( I'-d meiibod farma ■LriiB mto 
■tuilkitv. IU4u(--vWina KABILEX Mat* — how fiv* canln warLh nt Junk 
TJitt npnkBa • Star; liev you can naj^i. on a r^aHmahlis Invwtmntii 
unit Lii[L1(f a tiqiineM WO huf, H fail, ihaL tl will taka vaqr bmaiJ) a»a> 
ik-Jay U tiiioqLa, tVrvl'^ n^r virv today. All WarnsaUn] jg |na. 



f, 



TIRE 
MAKES 



FABRIX. Inc. 3SS W. Hirrnn 5t., Pvpt, 72. Chicago, 111. 



EatablUhed 

1902 



New York 
Electrical 

AaA for free booklet Scliool 

44 West 17thSt.,N. Y.C. 



CARfOON YOUR WAY 

f^fo success/ 






OONT COPY— LEARN TO ORlOINATEI 

ltAY'& *-111 C*Hh ri»<ii tlOW In eKEATE OHTGT. 

.HAL t'AK of bflwa ILli sihi rsn hULl.l Chiiw ho* 

tabu aa IMbhb bmI giywr tm UavtOrth^ Alt « 

iSiaJ nqRH inJaErdpH* Jkn/rivKiig{jlr. 

R AYE BURNS SCHOOL^ Papt. M-X, BOX I1M. ClBttlaml. 0hl » 

don’tWORRY 



Why put up with years of 
neetll«3s discomfort and 
worry? Try a Brooks Auto* 
matic Air CushioTL This 
mEUYclous appliance per- 
mits the opening to dose; 
yet bolds redudble rupture 
securely, comfortably — day 
and night Thousands report amazing results^ 
Light, neat- fitting. No hard pads, metal gbdle or 
parts to chafe or gouges Patented in U. § and 13 
foreign co^lxl^ TTy on« TO DAYS WTTHOIFT A PEN- 
NY'S RISK. YnuT] t» dehshted. Free Book on Rupturfi 
and Convincing lacta mailed postpaid in plain envelope. 

BROOKS C0MPJU4Y, 111C State 5t^ ManbaD, Midi. 
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HowTo Secure A 

Government Position 



—Paying from $1200 to $2700 a Year! 




Stop Worrying aboyt strikea^ layoffs^ hard 
timofi! Get OQ the Govt* payroll. Vaca- 
tioTiB with pay — ^stcady income you can de- 
pend upon — wck leave with pay — comfort- 
able pension when you retireJ Train now 
for a good job. For eight 
years I was a Civil 
Bcrvicd Examiner* I 
helped thflUBipniJi, My 

free l3ouk telle 1 
train ynu at Lome, in 
epore time. Mnil 
Coupon below 



ARTHUR PATTERSON 

CtTit rtflrvSrf 
iiEtd Kminlner fur e^Nht 
yenri^ \ at \ hlin hflii yuu lo 
ouflUry firr a jintjd. KCmilr 
Oo\^fn.ment iUMjUiijrn— Jimt 
xui he ban Lelt^ thimioirulit 
or uthen*. Klatl mupitn fi>r 

hlnhle r'llGlL] Itdttli u[ utirei 
Nr) ouliKaTlim. 




$3275 



• • 

A YEAR 



"Aui drnwlnif u 

MnLLnlO' lEf a 

(About II lUrPeX.] "I 
wAut bi rhAiili yi^ui tcir jrijur 
help unit will rmminEervii 
yuur pirhcKkI v^y hl4rhl$' to 

J a. nurjiJ 

rcDTltT, Tex. 

APPOINTED 

POSTMASTER 

'‘Tliere were Tiiiie who 

ti>dK Ibi' croililtulLluh IiiT 
this omte iiri4 I hn^'e iDiiiCe 
the rfttmg at ■»> — 

KmI: th.fr a|ip«:i|n|Tneut flirMt re- 
rf>|Tfr<1 e4imiTjL-4:iU>n jres- 
tenler. Vniir ronLi'hluff la 
vntuabLr tu nhy u- la]] tint lit 
lake D tUvll Hervire eininh 
EinEiun." 

f t).. I'srtlinid.'iter, Vn. 

DOUBLED 
HIS PAY! 

"T ha4 Iwcti etnpJr>rrt| 
j-eojM nt ii ]iiru 1 liunjiry. My 

■lue (if il(ik|.w|&)' MjiJl 

rlerX’Ini* nny Is now enim] to 
i Wi k rx'cvkji' Imy I Wtw I'atii- 
1 ru! . 

A.I^.O., CuJin. 

GETS S2G33 
A YEAR 

'My work Lh elren,pleiL^ 



BE A 
RAILWAY 
MAIL 
CLERK 





Steady Work, Short 
Hours, and a PENSION! 

No apeoiul experienee neefled. Auttimntic 
Bulury iDcrean^. Chnne^ Jar adviiiiE^euient 
eoJi lend to nuflitiuiis ^yiiiR; up to S4700n year 
(SOD a week). If a citiien, to 60 yenre old, 
you inny ounUfy. Let nie tmiu you (or job 
■ ' ‘ ^ feU 





S18S0 TO S2T00 
A YEAR! 



of 



you want— just lu 1 trained thoee whose 
tern arc printed at lefti and thoueanda 
othera. 

Tmvel, Or live in be&ulifijl WaaLiriKton, 
D* C.T or train for a pofnlion in your owd cum- 
tuuuity* Reniember* your GuvcrniueDt em- 
ploy a people in oveiy slater city and practh 
cnJly every ^43Iagc in Ihe Nation. Scleet Job 
you Want. Then let me help you to qualify 
for it! 

FREE BOOK 

bl|r FREI? 43-fuec nmh telU about tbe 
many intETfrAtlTi^Y klado ofOovemaieDtiiDsEtluDS— 
the amuuDi of Mlar>' each one payst the mlvan- 
taffrii y4iu CD Joy by workinK fnryout CM^Yemnaent, 
Tjearn how I ran help yuLl qualLfy lur n alcAdy* 
welt-pakl Job lu WaakinKtou, neju' your home, or 
travelLuf, Hu«h pcwiml or mall coupou Co me n>p> 
aoiialJy for your eupy of my iT«i^ BOOK^ 
TODAY, Addreen: 

ARTHUR R. PATTEHSONr 
£J*1I a«rfric* Eapert, PallartDn 
Sch»al, >3 0«ia lid#., 

RechHtari. M* V. 



am and 
tafary 



hEnjlLriil. 



Mr 

Ui abikUI 
I invJd varu- 
llouik. nIcJc leni'fr witli pay 
Time off. ruTlrviueiit at 
i-aaPn auJ Wiifk only 44 Im. 
a tti'ijii. 1 ran nn'rr mj" bw* 
tmirh Fjjf Vnur rfuirs^e-"" 
M.O.n., E»ULIa., Pa. 




^4 £&. 

— plus allowsoee fur li v- 
in.fl expenses nhile away 
from homo. Railway Mail 
Clerkfr Tiiay earn n* much im 
$lS5 n mouth! ^uifr M'urk 4 days* 
thou Ket 4 days off. 15 dayi' im- 
nuol vacatioa with pny and 10 
days' sick leave with piay. Citieenu 
18 to ^ arc cli^blo. 

POST OFFICE CLEIIK 
UTM TO SZIOO A YEAH 

Siweial Gierke at S220i;] to S2.1CI0. IS 
duye' vacation and 10 days' nick leave 
every’ year, with full pay. Protnotion 
ppiwrtumtieq can lead tn poeitlons pay- 
inj; up to S1700 n yearl Meu aud wompU 
citiAens, la to 4 A, are eliaibtc. 

CITY MAIL CAHRlEH 
S17M TO S2104 A YEAR 

1$ days* vnciition and: 10 days* nick 
leave With full pay every year. Good 
chance (or rapid promotiou to bi.^er juiy* 
Citineiw ifi to 45 are edjtible. 

CUSTOM HOUSE POSITIONS 
SUDD, SISIO TO SKMO A YEAR 
~^und up. Kxtru pay fur overtime. 
Mexican and Cuiiadiuu border duty nJid 
aeaports. Eaanijnutionu dinmi to ull 
fritiietia between Jill and 46. 

POSTMASTER 
mOD TO »S«) A YEAR 



mail coupon now/ 



ARTHUR R. PATTERSON, 

CIVIL SERVICE EXPERT, 

PatCenaa School ■ 

83 Cane Bldft., Rochetter* N. V. 

Plciue fiend Q)i‘ Without cost or ohllfialiDii, a copy 
of your FREF. btXJK. "'How lo ftMure a tjovemment 
Poaltlon,” which lelh about the Civil iserySoe positions 
paylns >1201} to S27LO n rear and up* 



Name 



Adilneas. 



City..*, 






.Sihte. 



When writififf to RdTJCrflaers jafccro'e wientiofll Popular ifccftanfra 
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Af YOU CAN BUY 

Plw W ♦ ♦ ♦ * COMPETE 

BARBELL OUTFIT 

Including lllustratfid 

CvurM Fof Ai Litltc As 



CvurM Fof Ai Lifttc As 




Strong (Wefi Pf AH TftnaS Havp Ifsf^d Bflrbells 
to G«ln Their Greet Strength 

I^W Iw th* Int ^Hhtn fWA nf miy mk^ PwpAilr Ha ^IkFi 

■Av UflXMl IhHr on oa b« vbM-hiH Tnr M litlW M 144H- b^iromwlnoKl 

ijnmMir AbdimErKi^B wh-nvrVr tbij n| Ua# bm* 

Ibie|ibiItb i^4 Abujb ftopcr iB^biiBi. Nbv b l^i UdbI tiiM to itErtu 

LaoIi ■! thtt Rwordtdf Su«n Pitplltl 

Ba><Lkn t^vAli V* fkm«iw (v Uitir rtrtnvili ^od ilvvViuiiifc^kL, KB w4 (iMb jwu hi b* 
if 1*11 wSU t^How SunbfiFrtam- 

Full Cdiind of Inctmcflont ImJiided FREE I 

An miutnihd laairuetirB "Tb* Saiaii a*pu Kjatanu*' Ja iBdudad Pm 

wit li aaeJi ifimAL. Get 4u1ilU whiU 41i| trM* a#e dnatfaBUr radoMiL 

“■ ■ I World’* Finest Verbell tots 

era BDOKLCT I Wb UM tai^lur* «< «va b**L ItuUI 

-■Ka. Oir ■nwLf hii>i i< » <I Vudh* kMiAMiW Am 

IminlH BBahr, eatGr^WnHa. Th*^ ikbia ar" 
a4ntr Saina'a La nwfet and aiiL Wrilc fua frt* ioJWiB^ 

IHB. 



'^enrepoTif bpO h» 
»ov ■uiLen'' 
eiMT tVEE 



SAXON SUPER SYSTEM 

4m Paul SL D«|it 312 PMIadalphIa, Pa. 

OmI* f'SIfK |a t7«*B4KatH AMVaaa.- 

Canadta* .4**- tvr W— Oi*rjk 



BE A TRAINED 



AUTO-DIESEL 



TNmpI iPiiwpr flip Gurki , tma***. tTwrtnniL 
fkriiT^-T*raju| iBffhojw pUntuijppiia rl^tu 
riBw nBh£Bi<il>i|ipBnuiiicjTiAri>iMiKl-‘tnidnl 



>i|ipBnuiiicj ) 

>T>a-4l, 

Uuua ^ irwiij jAi 

prjpBt* Now 

ntl-a ■ 



BWIlIt tli'iuii' Wba 




df (Itla f ■ut-atTifW l4iB iOnltMVr . Anct «itb 
BQOilihnml Airier- CUcvcA Jdb-Wap' '' Tmio- 
liiE. bno4JEbt (41 fiiliC Ititnic hr (nw pnaimT' 

DDiJjiiruiffbiM Aimo- It lertTir cvn 

Imut tdf aclc^PHit Eb thia nciV n*[d vriMuMt 

|<HiPiac yimTpT^B-natpa*i G i> 4 KwbLL<fh:m'rit[at. 

^Job-Wey’^ Training is Preo- 
ticai* CompletOr Modern 

OiFF (nt>il4tTn, rPTlkc4 TnbuEiK' cDFcn DrarT 
jH*w idiivBiuptt*4ttt (B i*B cipenitkio tfjiJ n;- 
pnir nf l«i*nafJit lU* ifiiBeJlii* ntj U' 
litUiiiiMlllMi, IrQCkJ, BUr.1. 



GOOD lOBS- 

COOD PAV 

EARN AS 
YOU LEARN 
AT HOME 



Lim luaui linicliEBJH caar-!ta-4«arzi 

^L 1u aLarf *d tbflOmsKb of oot En^owLoB tomrd BOC BB eB, will tUBtffr m biA 
iBW ataorL mcLatliB fur m pbUbt K», or e prddtialda iviHir bouoa* of rmar own. 

New AutO'Olesel Courea Included at No Extra Cost 

Stod^ntri oairOlllniF lidW f*f dur rc(niil*r AwtaiiHitlra'D EDunaiBiBt oar CBmplDlai laci* 
Auta-Dim1 oivur» AT HO EXTRA COST, fiiariaj ' .... 

''Eiarii ■■ Yihi E^a.rn'' T'lwlniiw plmi. tiarji till 
R dt p ran ttra ttwialar tt*ld. 

Earn as You L«am— Two Motor Tester* Free 

JltaL Daw,. WB rr* aiap tnE^qdloW ^qalIB UclbiW 

laaticw 4-'|U]|>4ii*nLk t4- BBaiat VObr 'tTBininuF atH unablo rim to 
iHEia oBtiilmr uuit auMiw-UnkOimaDy BuoaBAer ywa. DnroUt 

AUTO*DIESEL BOOK FREE ^ 

H«d wKlidgt pra^lc^UB FtiW wiTRarlMcgi tt nh^IbI 
Rbkbhr imailHir "Jw-TVoT " Tt«Ulif ud bwc'^ntiD BBUInl ax- 
DDrtalii-CTBFrtmliGbafxiitowETrX. MbII Uid Daaihrii tddax for 



todaiT dataJlBiaiE nor 

. Ip 




bDrtBin-GTBFrbmiGbafxiitowETrx. MbjI Uid Daaihrii tddax for 
FKIU: AQTO-OI^KL Bbok bdA omoDlBta CxcIb xb^ 
, Fr*e Stoplojrnitfit mb CotiaiJ(*duD earrloB. Me obUpliaDl 

MOTOR INSTITUTE OP AMERICA 
xieo tawYMee Av*,* ikept* bd-UU CMveat^ 

‘m m«GB MW B* m ■ m wBBB m m WW W WW m W « • 

taOTOB [NSTmiTB. OR AHXKICA 
£i«IL>imnDB Awb*, P«0t bD-Ll4.QdMA, iDi 
* WHtbeut obUntlfiv (B*j. TtW Am^PMei* wftb bB 
I Cb^ B brAil^ilob^Br'' Ue» llikalic lod ietdiJW4ir, 

I 




AaCa... 




LEHER DUPUCATOR 

SENSATIONAL » 

LOW PRICE W CCHVIPLETE 



Does Work of SISO.OO 
Mach ines — En or m ous 
Market Ev^whero 

|jiw«irt pUfiiPfid full letter Btne 
E mKlIntlTitf MAdtdriD 111 irnrKlI BIX ds' 
mex-i rnibi viTtaM, Bt^rcs, feeterfcp^ w 
rALirbiittf, cftunsJtoii, oivi Pripifl inu liny 
ti] iriift er enn-r'd rulonc rcitTdni. kiifen- 
beiMj:4, ndvertlil-nit. Tnejiiui, -rlrrulATH 
AT( work. ete. t^mRlete kvith ink.. Bte&aU 
Hupply and full dlceetlDtifl. lairta Lfe-^ 
time. Blmpls- a cblld rXh BIO 

f KOFITB TO You Hirinfl everywhere. 
EBornnivw repeat saiw of mippllw, AImo 
start Ijiimf W Hdnesfi. TcTrltarloHoipen tor 
Jive wins. Write nr wire (or detoUs, 

I toMt OiiiflcitiiT Ce-, PipL X-»5t, m? Mril^ 

'STATE COLLEGE 

H. Js. Dtttire ID 1 yeera. World fsmoiH tor 
teohiLlcibl 2~rear amnen Ip Civil, Klectriul, 
Mechanleat, CPemteiJ, Itadio^ AenwiAia- 
tJcsl Knelnoerlmc; buBlDeSn AdmlnliitTatlun 
mad AcCDiuithiiit.. EqutveJiint In teehnlfxJ 
hDum Ui -f-^ymr eounwi. Tboea wlin lacli 
hlxb Rphnnl ni*v make^ up worn. LOW ClUtton.^ Low hv]nfl en«t*, 
IxMstKl In picturesque kill and lake r«ton. StudfRitF from every 
RtAte and mo&y rnrelrii coutitrloe. Ci^rd year« Enter Jon,, Menh; 
Jutte Mid Septr /vr t<atal 6 t. 

€36 COLLEGE AVE,, ANGOLA. IND. 



FREE SAMPLE 

pf work dane» Bnd 
lnd«i <1 1,001 
if ^-bD writB qaicit. 




AERO BLUE BOOK 

REVISED EOmOM 

01 V 4 epecincailndS of ever 3w dUTetinit aJt* 
planne rouEins rrom SD t4> 7000 b . p. atKl nearly 
looaenm^riei. Only intormatlonoMbi tiTHievn- 
cumiiltbd. PrtoekBS %o titudentM , detdcni, 

and flypra. a (‘opy af our beaUeC "IIdw tP Chocee n FlylQff 
Rehnol * eeut THEE If you order uqvI 

AIRCRAFT DESTRIBUTIN6 CO. 




F»^d. 



I nc kii c n arc 

lutwiauna ^tta*. VlMdeeUto Aela* 

I M in B t r e I ■. C o Id * d r 

A H Smtei, Make^rp Ctoode. 

cmbIob Free 

T,SuP«DlKa*Co.BX> &.Welnsll,0«|lit,>, 




Clilcacw 




epD ij lor eM*l4V TbOBP 



eUCHSTEIN’3 FIBRE LIMB 

la eoptliliir %o ypur iiumD — 
aLruTiff, cool, neat, hsht^ tiKKiy 
paymBaU. B roees tor MU dc- 
tonnltlu. Axenu wonted. 

o. evCHsTein Co. 
ii6JiSAia.,u., nmEirouL im. 




lurm AK}i:5umWT ca W ICE Buildw LttnVoLL Ka 



ITCHING, 

TORTURE ETOPPED *m on* 

For quick relief frotn tbe itching of pimples, blotehea, 
eci<?ma. athlete "a foot, rafihos and otner ekin eruptions, 
apply Dr. Demiia' oooUng, aniUeptie, liquid D, D. D. 
P^KifCHipnoN. ItA gentlo oila soothe the irritated 
flkin- Clear, greodelo^ and etainlc^a — dries fast. Stops 
the most intense itching instantly. A ^Se trial bottle, 
at drug ptorea, provoa it — or mtmoy back. Ask for — 




Wh^n ipHffnp |)lf!(Tse mputltm Popular MeoAaflic^a 
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WEAK. RUNDOWN. 
NERVOUS. SKINNY! 



How NATURAL IODINE Builds 
Worn-Outf Pale^ Sickly Folks 
Into Strong Red-Blooded Men 
and Women! 

Kelpamalt, New Mineral Concentrate 
From The Rich in NATURAL PLANT 

IODINE^ Feeds Starved Glands — Must 
Build Good Red Blood, Put on Lbs. of 
Solid, **5tay '-There*' Flesh, Give Steady 
Nerves and Day-Long Energy in First 
Week or Trial is Free! 

Here’s new hope and encoura^ment for thou- 
eomls of tired, weoJc, worn-out. haf^gard-looking 
men unul woRien whose enengy and strength have 
been sap]^ by ovenvork and worry who are 
r>ervouf3. irritable. olwa>'s half sick and ailing. 

Science sav9 the principal cause of these rundown 
conditions is "GLANE>3 STARVING FOR H> 

DINE/' tMien these glands donH work pTojxsrly, 
all the food in the world canH help jrou- It just 
ian^t turned into flesh. The result is, you stay 
skinny, pole, tired-out and rundown. 

Tlie moat important gland — the one which act- 
imlly (xmtrola body u'ejght and strength — needs a 
definite mtiem of iodine all the time — NATURAL 
ASSIMILABLE IODINE— not to be confused 
with chemical iodides which often prove toxic. Only 
when the sj'atem gets an adequate supply of iodine 
can you regulate metabolism — the body's proi^eoa 
of converting digested food into firm fiesJ], new 
streiigUi anil energy. 

To get this vital mineral in convenient, con- 
centrate and aSHimilablc form^ take Kelpamalt^ 
now recognized as tlie world^s richest source of thiH 
precious substance. It contains 1,300 times more 
iodine than oystcra. once considered tlie best 
source. 6 tal>lcts alone contain more NATURAL 
IODINE than lbs. of spinach or 1.387 lbs. of 
lettuce. 

Try Kelpamult for n nnaliQ week and neti.K!d tlte diiTei^nee. 

Siiw llJittcnji« extrn paiuidfl of ’"Rtay-there'* fleah Rppe«r in 
S>liKio of icrnwiiy hollowv. Notice kaw Diuch better ynq feel, 
and if you doa^t at Leut ^ Ibn in OM week the trlnl is 
free. 1^ Jumbo uLu Kclpatnalt libietn — four to five timw the 
■die of ordinary tnblete — cost but a few ecute a day to 
Get KcIpAmiit todny. Kelnamnlt co(i.t(i but little at ali Rood 
druji Btores. If your dMiltk hn» not ^ct received hii lupply. 

■eaJ 41-00 far npeciid introdurtory siio bottle of M tablets 
to the odtlreei at the ri{(ht. 

Kelpamaltj;^^ 



SPECIAL FREE OFFER 

Writv todey lor fMuimiiliig: ihutriHi- 
Utb EO-Davc' biK>k On tlow TO Add 
Wfijilit Ogickly. Miiwnl Coct^nlJ 
Food kadi IfaBJreHecr on iIh taumiio 
w iHitk P-ligut 

JO rHNlG, H|:*inj*rd knil tni 

urrniBntVi phu-ta. Dkily laAbUk fer 
gnldit tniildinC'. AbiUfEuiAly Int-, No 
K«lp*ni«lt Co., Popt. 
MS. 27-33 Wmi SOUi Stn. Niw Vgrk 
taty. 

NAMX. 



CITY*.. 



TThrrffl luHtitifir to advert iavrt please umiftoit fop « tor Afecltanlcj' 
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ThU NewType of RADIO Trarn/nf 

ACTUALLY SETS YOU 
UP IN BUSINESS 

Hen »t luL ia tit f.miiibi^ 

tbal nDti rtply iwj-lKt you nJI pEuaca aE IWlio 

B*r»irB liogiiiMrpn* wtliiL a1» 

f>rtuip« yni lully for ^ ulclol alu-L in buairueiM, 

!^d prcVrC4ift «xp4ri<nE« ia irequirr^. 

IVith IIm t'quipfitC'D'E. we ■Ivo you hi up an 
atuiai "^iab' ' ip yuur naom or id l^4im iu 
tintA. 

Anrayberry Tr*iB3iw IkM liwu bonialty, ecm- 
w^irnUmiriy dwinftwi fit you fnr* inay Tiuril^ 
whilE pUci ID Radio — * pCAillon T^rll otrgv« iJ» 
avwTaai' in A faaL'ittitin^ indirtlfy ^Ith V*at ilp- 
IKJJ-Iimiliw ftir (levrlopmfint, 1 l H ■ecunplfiMi— 

AWD till B*™"ry *HnJlP'mtai f«r 1 ^ it 

C ft(a— or !w niTirr ™ 

d flalili tM Haimd Wurt. UiuddoMiu^a A*Jaltoft, 

eEd-. Oeriainly 
it iQ y’v 
jiftora Cii lamab^ta 

TUDAYI 



nts catnvuTi ciuiifiiii^^ 

Whatavir lIulJo Iralafaia yaa ^ 
IjMm, will reiyyin- itwadanl 
ib 4 iIwtVJ> tlwM l»r-rB 

aal^rhiB liaMitHfjr. wa brina 
Lttrm W yn'ir-^-tait mm Mj 
oap l.tHim anfkr 14 IUM wcrb- 
las laadPtand'' 



SPRAYBERRY Andbmy of RADIO 

»•• UnJamltll PL. N. W.. WHtHINStaM, D, C. 

WlliuDEiL ooat or nMicatiOn b4ih 1 drlmi^a of your tiAnfiO 
Tmlbtoc: -C^tnirH inofuitliiis tlw booUcl ''''SlY PUTUKE^ 
RATHO.” 



Adtlt«SB , .. . . . . 



.F..pu;^o 



The MACHINISTS’ Bome*Stndy 

Coarse helps men get ahead 

A man enn go junt #o far fn innchinG «hoi> vork uoUi onjy hie 
avflry-doy ejtpericupo to aid him. The men who net ahead 
Ore tJKriw who equip thBifibelvee with knoyrledic — who prepiu-e 
U> take lufvatitaK* of the brenkn. Many have deae Yrlth 
Lh-vo t^ractiool booka; yati ton too^ 

AMERICAN MACHINISTS* LIBRARY 

S voliune»~ZOCO )Hifea~Z >500 illuatrattoruf 
(it eomhffied futmt^atady t^oartf and referenM librctryy 

Tliis library of lOatJlIne flbop proCT.Ice W« wri tten for pmetJCal tni:a. 
It y DU LhO film mcthO'ttil jor every kind of miyuMue Sbop work. 

It pirii ntna maitbtiie ttmle and tbelr opcmtlODi toul work, nenm iirid 
Krtndlne. Jins ami nxtunw, automatK! Bi'rew nuiohlnoir tticJr toale. 
[HinchcH, dies. Etc. Plainly written — completely I tiuet™twl — the biwt 
kind 0 1 help tc the miujhlne-ehop nun who wjmta tc advance h! lUAilf. 

fFh^^ir^uTmiMATi o ri ~coUVo «] 

r HbOIUW-IIILL IOOK CO, ISO W, 4 Znd tC, NEW YORK I 

I Afdd iw Ilv lOOayi' it** iiamlaalNn tK* AMERICAN U ACHl HIBrTS* LI- | 
khART, ir BslkdantiUfy ] ■miV piad tl JO hi K ddv. Aod U maathly Wii 4 th« I 

I pflbrlill 'Of airm h IMid. Tf |>iil. wwn-L^. E wRI rnlimik.lM l|Ciiail | 

CTV Itiuin miBDl AhlpMAI ‘wflM plaJaly Aad All Ea all Uh«.) | 

( IfaiM H .... -H 1 < hJ... , I 1 ,, ...... p- ......... .n .- H h . .4 ... d 4 .. I -. . , ^ 

I .A'<lifr>*l. ............................................................. ............ I 

I dHj Slate. . . ,,.T..r.................dx........ ........ .......... I 

I ' 

I | 

I 0*?gy i^_. ■ ■■ _^.. F I 

When wrfffiif? jofease mention /"opular ATechaTtfea 




fUU/f 

BA EIER TMMA X E VER 

* Ymj ptaj tuiwi In a few hwirB. Excln- 
aiv* fi!i.tiirei of lateat model UaBscher 
Trofl'Tono mixophon'M enabte yea to joda 
tned or orehnSAtim qof ekiy. popuiiir. Eira. 
a eilueation. Moko mawe a career — 

pay jotu open f 

Clyde DofliTp plctwed, fumooH »dla bkxo- 
plmmiit, ta oRe cif nunr artiaU UEdne Hueb- 
ehcT Tnav'Tonea. '‘/katu«ii iiufruiMMCt 
<tf chi air mtfit'’ 

FREE TRMi, btv ^armanta. Write 

frir freo book and deiaifsof trial offer. 
tInB Inttrurtifint whirb intmwta yud — h*jc- 
QplKKDB^ eometp tromboPVT 4 t 4 . 

eUElCHER HJtHfr iH^TStlMEriT CdMPAHY 
klOBu«aoh*r HuUdni Clfefluti btdtina 




Gat FREE BOOK) i:s 3 .rw’srj? 5 ™ 

imi ir™ rufli e-vintnij-^Hirw 

IVk»*I «0 ta 1E0D Hat tM» mtl^E C jI* |ui| tmH 
ISfk! Mon liHt Imn Eficapwt p 1. 0>ir I nn-rinz oift 
— DotWnr tn -Mviia Inaibip .ArmbPit bf l.rnanrrnfan 
Ijib. B-*<et by ••*>* 'll ^'ilJ'aU"'¥Ppt rr'»n’if*rE'>m‘*. Ohw 
MLUWlri i[^. fkm rrfljdarft — vnd f«irn*ii*ilr«^i*Tj f-nrtr<?rj. 
U/RITP* 7 atw LArjy If a™ pHBr -n, 

n ni I b m;ad ll^r Iw *D*Pi*l I^TW Dlnst bflm 

MCO on BURNER CO, 176 Diin $U CrifevH, le <4 



tACO 



LACll iluialjpil EKia 

J*a*. ] nw.rr fhoh ra 

1 m rajkJlP luntalbLkini El«t 
W¥ - nh - iiipprtitl, 

srimelh-liitnipr jian. Wriip 



WhyVOKESludenfelair 



SEMTFHEE MpOM iMtfOH to Hwy 

It m BWI imoAl 



JC dar*' l*T* f**aint-- 

dotlai |t^l4C YdtCE 



a^HAI- - T ^ 

J^ahia .d«l 

Biar lan 

baa4FP4> ixklEiri t.> disb or wamsn 

■wvhliir a. •tHjai. rWh. vaiac tsi cttliH hkisiu 
aOPP.klric. 30 4*Ta'' liw nullac — lliin acD<d 
il.lK] OttiArwlw'. K-tiirn 14 — lOwt'a aJD 

pwor, ^ rEUCHTttiani aiaeio is-ea 

90 * WHtRr WlbUSH Jl 4 




^Vou Cftn Resain Perfect S|>eech, f f ifou 

STAMMER 



fi 

B Send today lor boi.u.tifully illoaLratod book Entitled '“DOtf T 
B abaclt ihacrLbaa ibe BusUe UoiL ^feiJMMl for thi 

^B HiintiEH ooi njg tion ol ■.ta.mniEril^ Shd aLatCctioc. .MiEbod SUi> 
taowiMlIy qwul at Boiiie lullvute for 35 ypen — ainee Kn- 

V dunod by phyiktiiH FuU inroroi^ton moKniip* nruTTOtiiin of 

alalnln rhllLX HEit fr« 4 - Nq ohJ ^>.1 i*ni. Bfn-ilainjn. N. Bdvuv,. 

Dipt. IO.Tun:lB TbWaf, lndlnii.a |>nlls, Indiana.. 




smu TiMW. Wr 

1 i ^udiuhiii ntwrlarmn" atwj t/illi c 

wrltaOi man dtna. ¥i«tr aatnr papmUy wrjlEri 
aiudaa* ata-nm far Writw tudar. F. 

4 ip ttlifii Kic, KMHtm CRf, 



JPU 

TMWLm. 



BOT 5 — HOME WORKSHOP FANS 

Mak« Toar Own K 1 ««CfIc Talwpliimc 

One that really works. Made cosily froEO scrap mo' 
tflrLil at low cost- Ui^rul ixound the heme— JtaTW 
stepn; idfereBtine to hulld. Plans and in^ruEitfon 
booklet 35 c. t^iroulv fi>r 3 e Ktornp. IMELL CO., 

B*r O, 144 West Olamoiid kit« Itaid, Mlnnaapolla 




Hllimii 



1 E.ARN W ATCH M AH I NC F NCR AVfNG 



BT OUH rKOFIT'SHARINC PLAN 

OUR GRADUATES SUCCEED 

Oqa iN OV Ibwa. Ptud^qta aCOriHl Id G f BIT BmaU way MW 
doini DYErS 3 C.dltlDa ywr. Aboibirtn WiecoiwiB. nertlQjKkl 
the flrat y*ar. ENiy or atfbt oluiii. CWl or wrJta for FREE 900|^ 
C tiKanw Scli*H wf WatchinaUnp» Swf. . 1 ^5 B, Elir| $tt > H UCiliO. 
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Increase Your 

Earning Power 

Apply time and labor-flayiDR Icitiks to your work. 
Your n"tU nooq be rECopiistJ and you will be 

in line for advanceoient. 

[f yoii dn machine shop work of any kind,. pheeUmetal 
work; paintina, enrpentryi anio repairing, fanninj^. eon- 
cri'tD work, plunibini;, elfctrieal work, wrldiIlg^ b Lidding- 
daea work, gonerul repairing, tool-making, iioultry rais- 
ing, masonry Or hOmc repair work, get this 

LIBRARY OF 2000 

TIME and labor saving 
IDEAS for shopmen 
AND HANDYMEN 

JUST PUBLISHeo 

SHOP 
NOTES 

for 

1936 

360 Articles 
793 Illustrations 
224 Pages 
Price 50 c 
See partial list 
of 

contents below 




iQCludlag the new Imie lUuitrated atwye, tberr an? 
five Tolumcfl In Cbfl Shop Nut4n Ijibrary of JtKlO eMily tid- 
dfLTvtood short outs to every-iiliiy ]oIhl Hers are juat a Hvt 
oC tbe subjects taken frgm the latest Issue. 



At Cn-tnPff i«f 
At 

A[n 7 l>>nD«i^ L^llviJ 
Auto D^nir HflH 
Anki Bmriop E’lnfc* 
DudBW, ncmiuiMlt 
MeUiiwri Far W'ufkihb^ 
link* TmIct 
-C uahbnlBEiu^ |mi amI 

SuH 

C^iti1m4iI Inf Cn(t*7n»n 
TMU I'fOM W 4 lFk 
punt Pbckliwl 111 Shiib 

E intrlnkt Itljiki 

;|n-tCwiKiLCeiBt^ 1 > 4 - 



Pvrnl'lvn M^lriiii: 
0 *tv«m.Dt Tnmfakii, 
AvnJdllU 

CdoiJvI, B-po-* Jf Dulj* 
Qua CaliiDPl. IlHcdr 
I±B Saw, P-a w« 

IriiJtHtL TtiWr 

Op*ra-tln* KIlAi 
Ulul yinhliliu 
SlIilAk TtJPnqpJ >E4r>ti 
^Ivtl/nl ^LtukrTu I I i-lmj 
PlnitE*F»plli)^ Aii, 
ri'^i'n lUnan. ltFD'«'HiC 
Hknil niiuitir 



ffiF [Atibt 

Saw T*ld* [ni Wnrh-bnp 

pkiH't JtlEil. nvuim (o 

T>^ Wjib 

Scitt^rlr* Imk. Etlf 
Ji'<«ein4 

SdriHld].. ltu*p W Mik* 
Tivd Kbika 
Toarifli' CkhUi 
Wrfd Ibl Bind CuLllril 

Wiiulmn inin Jizi,.k 

ibrli 

W'lhisd 1'urnlqB llvlpi 
W'"^ WiiFJfdu 
Wu^l^kjujl] Kltkl 



na«h ¥i>lume aontalM approximately 4D0 arllcies and SOQ 
dlustratloDS and baa 102 or more pages. Thle utirJvalni] library 
or shop helm may be seournd fur a hmited time only. After 
the preaent supply ol booKs Is eibavsted the oCfer must be 
wUbUrawo. 



Semi No Money 



POPULAR MECHANICS PRESS, 
sn £h Ontarfe SL, Ra«ni Chleag*, III. 

Send me, &a P4r your nffer, the tallnirlDg bMka. I wEll |wy 
ttaatruan prl« and email amount of poBtagt. My money will 
be Hiiin4Ml d l am aot aatlBAcd. (Cheeh what you want.) 

□ USE Sbap N*t» and drilling anrf Thrud Culeinpp 

b«th l«r»e. 

□ Shop Natei Llbraly {5 wbIbJ S 2-50- 

}<atnc. 

Street ami No S 

City. State ” 

• £7. O. D. aj\pUf^ to V. S. an4 |M<Tjr?;T<g]M Snfp+ If yPH rsrfdlF^ 



slicirh^f; n el’ll uoconijuny nrefer. 



'-■aaaaB>«aB«aa 



/AUIU 

Mechanics 




Diesel Engines and Aviation 
Ground Course! 



Earn $35 to $75 a Week history of Che 

AutomutiTe and mechanltiia] Belda hati there beett atich a 
demand for THAlNED men. Diesel and Aviation coming 
faatl Prepare now for the wonderfut opportun Ltf e$ of 
Che future. S weeks iraltiin;^ flts you for a Job that^a 
waitLtiA for you or l%i open your own repair sbop. Read 
what two MeS weeny trained men hare done. Ilundreda 
of others ran tell you farts eciualJy Intereatiinft.. Don^t 
look for a johl TICMN for It! 



Llrlngaton, Texas 
tt«r Mar: I have been woik- 
Ing mlflllCy hard BlDre I 
graduated from ^nur school, 
with the Ford Motor Co. and 
nm getting along ftno. Of 
courts 1 could not expeci 
top wngi^s nc the SC#ft. but I 
have already had one salary 

Increau. So 1 gueu ray 
W 4 fk la entirely aatlafacCory, 
chan ka to yoUr achool. 

Herman WtlaOn. 



ClendcnlD. W. Va. 
Dear Maci fiend mo a Cat- 
aTag, 1 lust Want to look over 
the Old School. I am getting 
along hne. doing a good 
buslnCM, all ibankB to you 
and youf ttaining. Will you 
aend fne aaother Dlplorna. 
aa mine warn destroyed. I 
waB In the ctaia Of ' 21 . I 
sehd my host regard i to the 
iRSfroctota and to you aim. 

Leo Foreman. 



EIGHT WEEKS of Shop Train- 
ing on REAL EQUIPMENT! 

No hooka or letsoiiB the McSwt'ony wav. First you learn (he 
"why" of ererychlng you dOj then under competent luatruc- 
tori, you DO the job. You ■work *M real cquijiineor and 
ntachlnea. wUti tbe real tools of the auto expert. In eight 
short woeka yOU are TRAINED Co hold down a permaoent 
BIG Pay Job. Any m.an. 16 - to 5 $ can learn. Write today for 
New Low Tuition Oder. 



MONEY BACK GUARANTEE! 



Eight weeks of Intenalvcj actual shop work with real toola 
on real et|ulpmeat, qUallDes you for a Dig Pay Joh. If not 
aatisDed with your qusUHcatlona, yoUr tuition Will he re- 
filnd^+ 



Write today for Bfg FrOO Book on AUT 0 . 9 « 
Get the facta about jobs; and Low TuItJoq 
Oden. Mailing the cOUpOU dooa NDT 
obligate you. It obllgatea ME to Cell YOir how you mn train 
for Big Money Id eight abort Weeks. Address Depf. IB - 24 



FREE 



MeSWEENY SCHOOLS 

AUTOMOBILE— DIESEL 
AVIATION GROUND MECHANICS 
CLEVELAND, OHIO or KANSAS CITY, MO. 



tvitbout OQti or ObUualilOtl, seod TUB JfOl^ Big FREE Book: 
alaq full IniarmailoD about your Low TuJUt 



loD oE«r. 



Wr|f« Oiir Sofataol Kournst Ton 

^ MeSweeny Auto and ATlaClOn School. 

I Dept. 14 - 34 , GlereJand, Ohio or KasaaB City, MO. 

I 
I 
I 
I 
I 
I 
I 



Name. 



StrMt. 



Town. ..stati 



■ Age . k < 4 



W/icH- UTlflit£F please hi loti PopuJtxr MecJianics 
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Business Demands Accountaney 

— because Accountants Command Business 






ACCOUNTANTS have been in demand — at far 
/A better than average earning^* 

But today — more than ever before — the compel 
tent acooiintaDt finds his services at a tremmdouE; 
and increasing premium. 

In the depression business tightened up the 
reins and is watching csoats— prices-^ ven*' 
move — striving to operate on that basis of 
close controlso essential to profits. 

Then too, progressive business^ ta building 
now for the return of prosperity-— 4ayi fig 
plans for expansion, for new processes, 
new markets — getting ready for the un- 
paralleled opponumties ot the next 
ten years. 

The Home Study Way to 
j Accountancy Success 

Thousands upon thousands of men 
have trained for Accountancy with 1-aSalle 
— at night — at home. 

Their success — their pitwresa— ia a matter of 
record. 

Whether their goal was a C. P, A. degree or 
advancement in business^ our hies are full to 
overfkiwiiig with letters reporting income 
increases so far out of line with the 
time and coat investment that there is no 
oocnparisoii. 

Not^ for instance, these four typical cases 
chosen out of thousands more we might 
cite, (Names on request.) 

F. F. A. was a railroad yard clerk at Si IS 
a month when he began accoun- 
training with LaSalle. Five years 
his income was 500% larger and he 
a Certified Public Aecouiitant and 
attorney. F. C. was 22y€3rsnf age and 
general all-around man in an Arkansas 
lumber yard at S75 a month. Five 
month^later, hia firm made him man- 
ager at $125, and ten months later 
promote him to a larger yard at 
$250 plus a commission on sales. 



O. D. ^ways thought storieg about LaSalle training 
were fairy tales until the training helped him — a clerk 
at $75 a mouth — move up in six months to $125, and 
within four years to $250. Today he is General Auditor 
of a l^rge national organization — and his income 
is more than seven times hjsGtarting salary. 
As an aseistant bookkeeper in a great 
Western bank, C*F, H. looked forward 
to slow progress. But LaSalle accoun- 
tancy training speeded up his climb to 
Assistant TruEit Officer and to a salary 
increase of 4D0 per cent, 

77*ese Men Won Success in 
Ordinary Times — You Will 
Profit by Coming Prosperity 

Fcmarkable as is the success of these men — 
you will have a decided advantage over 
tnera— you will be entering aocauntancy 
when unusual business conditions work 
with you for success. 

Present conditions and the upturn to prosperity 
not only call for more caj^ble accountauli— 
but offer unusual opportunities for both quick 
and permarient success. The accotmtingirtudent 
of 1^1 will face real opportunity in 1932 and 
the accounting leaders of 1935-40 will be 
largely determined in 1931-1932, 



—If You Can Qualify 

Ask yourself three qu^ions; 

1. Arc you ambitious? 

2. Have you determination? 

3. Can you see and grasp an opporttmity? 
If the answers are — you are 

qualified. 

If you have delenntnatian; if yog are 
bitious^ if you Can take adtrantase of cir- 
cuitmtanccA^^otv ti by invesLigatiru. A 
twoixnt stamp, dxty ecconda time, and the 
ciHiiwn hekn^ wiU biitig you full infrifpia- 
tion regarding Accountancy training 
and the opportunities to which such 
trainina leada, TAfu you can judge 
mteftigefitly* 



LaSalle Extension 
ni versity 

THE WORLD'S LARGEST BUSIN^ESS TRAlNlfirC INSTITUTION 
LA SALLE EXTENSION UNIVERSITY, Dept, 2f4-HK, CHICAGO 

OpportUntclM In Ac«HintSncy— Ch«lc jmmI wb will Bcod you a. f™ 

copy of ''Ac]OGiuitaiicy 4 die Profeason that Pfin," alw iiiftmmtitHi HtboiAdtir 
new titstuLns In HIeIiei Ah^cdubIadcv, bU nitlioutotriieBtidA. 

Q llJ^er Accountancy 

Otbfl]' LnSalln Oppomialtln; If ino-re Intwcuted In doc at the oUiet 
AcliiU at buaueaa indieiUed ch«tk that: 



□ BuNln.esN^Muialfr> 
rnent 

□ Expert Bookkeeping 

□ C. P, A. C««chlaA 

□ Railway Accounting 

□ TraOlc M ao SBement 
□ Rati war Statloa 
Alanaftemeot 



□Lewi L1„B. D«Bm 
□rCamnierdal C.bw 

□ Induftrlat Maaafie- 
menC 

O Modem Fotemaa- 
shlp 

□ PetSOnne] 
ManaBamaat 



□ Bifitnesi 
Corieapoadeiicie 

□ BankiuA 
and FLnanoo 

□ Modem 

Sa leamaniMp 

□ Effective SpeaUna 

□ ^ftUsb 



Name. ....... — 

AWnt PodUfiO.,,-.,. 



Wfteit torifiny to please mention Popular A/echaitica 
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PDRLES 
BEST 
WANT AD 
MBDiUM 




Adfvnrtiseinenta Ln IhU HctJon, 36 cents p«r wnri!, vncli inB^rtlnn, minimum IQ wards, payable In advance 
Ta liB lUCcrted UEIilDr prop«r ctstsUicatJDD in Marcli iflAue^ copy should be in our office JnuUnry l4th 
Popular Mechanics Mafazinc, £00 East Ontario Street* Chicago, nUnoU 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opporhmittes to 
make and save money. 



Papti^or Mechamet JlfoffaziVK* 

200 fait On£aria St.f ChicagOf tit. 

Oeor Mr. Jotmsonz Wt haVw famicUn for tfoine flttfc tfmc tAof 
our tioMsiH^d od in Popular MacAanics warn drauiing ijuite a tmia 
inquj'rfrcp buf 1 EOas rgaliy uurptimmd today* wfion / loobed OWT 
our fnantAVv rrporf o^ inq^viritm nevioed from aur Uan'oua modr- 
uma of udi»rftcii>f j to OH tAdt out «/ tli« ccvon /eodrnjr fi»rtinjr 
moffoxriMS rn wAicii we nm od« far a feur conaecutfOa mantAv* our 
Popular JfacAimics czd thowtd tAa best ruult*. Canmidtring the 
thart lime u»# boLra b«wn on aiJtfarfi«r m thU pubWeatfon* if « 
needteoa fo say that uw nr* more thiui pleated. With beef uu'ebeaj 

.Aid VI . 11 - yotrre very (ntfy* 

lOrLclnsl on tr\ju j c a one 

n Id Id our Qlt4«M JtJJVjti SHUb. 



AUTOHODlLCb 



MlUGh^ l^r, julcirct imtarr^le heeil' 
Qiuitcti. rtlli llUOp IMXti, plupt. ni»UM-i* 
nhoelt, rlMil. hrihei. tflnikri. COmpleicly 
lllDitnliMl riulov — 10c. llil» Hiden Mo- 

tiHT, <ST7 ArmtMBe, Chtotgti. 

AUC Wohler — IluILl fTom 1>0 i1kc eoriwatoT. 
CoinpJoto LiLuopflnt*. fimpio hiutnurtlooi, 
tl.H or [‘irlljcnlsrr^ it-ajiip, 

IL A. Cirlnm, £tJS 0r«l4 Ath.. Ofuha, 

Kflbr. 

HBUl-UIKH^i^LlS^t: "fg ennaratu. 0f)o- 
wt rour mr for J*r* Itm-n (i-Uil saJ tiurn 
dwip Olrtol Dill- Up to n'Vll^ EDDrc iDllrisr. 
Works on mtif rtt DC csiollnq uiotor. Coid- 
pIcLe IniL'rucliDn on 3 clHtcmil. tiiLrd lufth- 
ank of convmion tl.OO. Prro HfUIIk. ildiup 
ipprocfitod. Wrllo twJiy fieri Dotillos. 

« _A ftgOf<L». r»Hif. 

UUTOHbAfj iSlU hciw iKo lo cuulJcf whllo 
TBD drive. Fsri r^r Itiolf in ijll baJ rjl. 
BflrlnCt. ]'rl4?« tl.Od. IrM tll«r«turo. liJoto^ 
iOBi LBboritorl», ffoU. H«n rrBDclicQK 



HKPAm Vour oWfl <tir. cflntpJetd Loilrur- 
tlmu. I'scii kfbiilculB. W'tJtO .'iPla t'nlt 

C!q.. nil arcMl Nartluin] HMa.. l^ft lcaM. 

UlOUXf W'kno. Toll iktslli an'^ LMB 

thrill Int ipoH; focli for FAiti. huLtdrn, drlf~ 
on; tnwlf rtiruilBtiofli; rsr idkLHcb- 

tfoiu, eirium. wurkine dniKlnei. ttook 
tilll «ll •L)Dut ]m)LBnm>alU OUl. \lltlilF- 

Kwili Bml ^kMiJ'b fssipil <<sr- llvutd ni-ur 

AuUMnnhiio RBCinn, fourth edltiDo. tl poiL- 
poJd. II. 11 U.U.D.; :ic tu tr you iiw Jb 
Ohio. Hny K. Kuiu. UopL IT. UludliariTlllD, 

CitMirenitl, Oh in _ 

CQNVKHT Vuur automotillo lo' hUrrt 
DLofcl all. InoxptFiilro; iifB lovonty por 
rant. Hand ono iiDllB.r full Inatrwllaiu ; bsvo 
taundrodi. Duel Minufirturlnt CtNupacT, 

11311 Uroirtmr. SoBltle, iilalnffton. 

Alironortll.'f! Ilrat indlctti'ori ropslmf 
I LSD. Jdsrlno motor Imt IndJcflityn ru^ 
psLrtd SZ-TSv United HpoHhtMrtcr llepUr 
Go.* H«ot. 4, Vvnt imiv Htreat. Nrit 

v<fffc Ciij. 

BPEiIEaL Dlwrl ronvcnliKi for Ford V-fta, 
3B to 3S nillfii [Mr istlon on tie fiial. No 
imohe DT cnaknifl dlJullon. Full InitBlIi' 
(loiB inttrurtlani ind prlca llit of nor&iHaTT 
jiirLi fl. Write Frank M- l^iullli. Iluntn 
4411.. Lsthtm ih]UKr* UulLdinCr Oakland, 

Calif. 

~ IlbllQK Ornoratar quirkir rhuncod Ln Brc 
welder. Woldi. fondm. rvLIndrur Itradj. olc. 
FlUU, drenlnui II.OHl. Ntfii Bnnvn, Bkb^ 

Urul Hprintt*. Trim 

300 MlLKB 34C. Itutn itarr dlitfUBti In 
Iftnir car.. G«t pnts In any lank yard. Com- 
plofa drtallad InrarinKLlua odlI hturprini 30c 
tcaln}.. C. C. {'lariakbael, JS013 Znil Aie.* 
Loi AdicIcj. Calif, 



AUTO SUPPLIES AND EQUIPWEbT 



. CARnVRlTTDll. Nnr Impniyrd dcom^Bfti 
i CDBranlanl. W'rlla for IntriTdurlory price. 
LofLui, 4433 SJadlioa. ChlcaijO. 



TIlAlLKllu Uouttl pjiif (JEW. rtlecpi two 
pooplo. ChphcD of three noor loaoutd.. tfturily. 
rlCDnuinkar to DdLEU and buk. Coinpktc 
pUm 3'1 cents, MljotiflD. Ill W. Wi^hkne* 

ton, C!3:iir!j Li; D._ . 

ijTHirKU— made by onroriT! GuBT' 
amoed'. Latest tool. tl.OD cuh, or C.ti.D. 
Partlrulun. sthnW- Aetats, write. C. .1. 
CiirhHin. 3 113 C lntnri .^ire. , Ilmaha. Ma-br^ 
AUTO Fla'ih taster. IHin't be iDnled hy 
raacfjBJilcs — ntid i'dtir hlotOT trotiide like 
npert. ailHixnfceil ckonrlc taster 11. -iO, 
A. LopM. Ehn ITS. PIcBianmllc. N. V. 

D£Ml>NBTLLATt}lt8. Ufernurav:M>f, 

Irnicli; A'bour liatlery ehergar — arc wotLkr. 
Guurontaod. Trial and ternEi. Ken's rJ^iuln- 

cuant Fjehnnio. Boa Tt irtr. Ohio. 

NKW 3lqdol— A ui’d awTicr^ — <|ulrk stertlni 
nld or wat. Kklri. niklriae — l[K:ed. 
Kuiy Ktlached |l fS. K Q Huk* Co.* 3*.^1 
UrDudwiy, Mew Turk City. 

AU'lUAJOHIbKH ]Uodrriikxrd. k^nall whul» 
II5.0U ranipktc icl. Siiuiirixlc, 13331 Tur-^ 

iwT, 1>rtrolt|.__>1ilr.hlgBn. 

I'L.4T1NG QttLIlti far auhnuahllc pint, 

ronnrcii tq hitlierr. leuk^ i^cil. Free 

nertlCulari and prOOfl. Uumoclit Oil., Av«, 

J. l>KBtur, 111. 



A. 0. SEHCHATORS 



TWfTSTY New pimi^kBl rhiPfies for Bulo- 
imibUa Eonar aLu IB. Ike uvr udsertlirnifllU #1 
botloni uT puee 131 A. .tutlKputsar, Inc. 



AUTO TRAILERS 



II VaLUK For 3Qt- Grt farli an L’nltcr 
iTuanki dnilffn. ThU fpO-cmKC Ihiok can uvo 
yiM lOO Uinet kH Ortlir direct frptn 

anlhcirn ilphay hjt-h If oat telLificil. 3c tax 
In (ihio. H*v F- Kum, UotH, 1^7. ifsiJiion- 
Tllte. IUHrlpngtl. Ikhln. 

llUtLU t>na wheel trelloM; Rend dime far 
parltrulur*. Kewotny Ttullor Col, Bpi H33. 

Bedin. Kaheal . 

TRutlLFR-ITKliC ike adrenljcniaDt af 
Trallier Travel MjtEJiElnc on nsgEO 131 A. 



MDTORCyCLES, RlCVCLCB 
AMD SUPPLIED 



POliVKIl Tour Idke with low nrlrid Sneed- 
JlilkiD muEDf. Altii'h In one hour. KkhiLy 
mlki ta nllan. Tliirty inl1n an Imirr. Free 
foldar.. Guarantarct. OulHocrd ^IpIot Carp... 

N.__gltth Ht..^aiu^^ 

HKMi l.k Far liluitmcd ui«d itieUf- 
ryc-Ja catiTaE. Elorcakni. l.arnosL iLwk jten- 
ukne Indian luili and mntorcyelei. Indlui 
MaEorcyclc Rain, Hanam TlEy. Ala. 

BlCVCLli: HlieclalB' United Ktltes rhilh 
tirpf il.ip, Writ* for gther haraaliu. Bw 
Sf, Stetkan ll, 1,01 Aneatei, Cetif. 

RRCONDinOMRB ^rotorrycTn. New and 
uied parLi for mil makei. Complelr scTrlre. 
TUTvIlnmn Matarcjrla A Stmplr 403-0 

SouiJiwaBt Bird., Kaniaj City, Ma 



HhNUCHi^ON T^arL-i prli-o Hit IBc. Http- 
ply any part. Ueuth Avlatktm L'oniEiuiyj 
Jirntan llarhor. Mkchlnan. 

F.tItTH. KwiilI tile for new 31 pojcn Bind- 
tiodit Df tnrprttktian. llitInjE new and used 
poirt's, Ifrei, baltarliis, fur In- 

dian, Ifarley. JloniUrsnn. Klcelilpr. Hootf, 
133 flrinA, lire Molnm. htwa., 
MnTGflCVCLKsl^lJlTwt ta s«i at r«l(- 
bottara wh£il«ala prkaf. Unbuilt, rOadtested 
ifHl KUBtaitt^eil [ndlBhi. fldflcirf, i^e, Hmii 
lOr [iMJay fdr " Baryta Ln Ptilktln 43,'" Cran- 
dall nicbi Cp., 7 HD Cam iiion wealth Avanuo. 

XIpHtan^^lau^ 

3ffYmUCTrT,}<] Barialna. Jonnt prim, 
hjirttaln ihceU far lEainp. Mptnrrycla a»u- 
torlas- Ttpi'JieiUir Htrley Paiildian Cotp., 

liH tVeit Main at.. ttENTiieatef. N. Y. 

ilKXDh'RHGN, Kicolilar, Harley. Indlaji. 
used parte, adoy nlitona. mLileyue and wlnRt 
pin IDr. Ballait. 1113 Cheatnut 
hV. Louli. Flo. 



AVlATIflN 



I rLl'I V KM U Slit ■ M FlljfhC Matiun] latfa yaa 
l.l't] whan yvil l«arti to Qy. It Kkea you an 
UpNeJirvabie Inaliihl Id the art of llylnr. It 
tcUi how ami why ctudenti make tnlstahefi 
and tik n»ekuiH|i of liutrnrdlim to rerrort 
thrrn, A emrld irf mnipirtr and prirttcil 
Infonnatltm on rworjr pkao. Frlee ll.OO. 
IViycrrbrld .Mrcraft COUiOritiOn, 33th and 
^Icflre ’’lYafflewaj. Kanhsi Ctty. Mo. 

PIlCiPITLI.eilR F«r itrtilRtif*. ka<ki;l*, 
situw^ledf. CaUInc dlinO. Lnirrtkun Pnipal- 

kr<j N i I Os. k h itf ajl 

LITKKATi:ilK— Ten fohEeTi, Heath Uktll 
pljUkH. Bitilorfl, inowilwL. U3c, HeatJi Alla- 
tian t-uNipaity. llenlon Ilartnti. ^Ilrhlain. 

ffTMLlTT Proijellerj—Faclafy prkei. Pw 
leioplarier, xledi. laonlr, LwO' and four htadL'i, 

lijve rjQli-, HHihii. Ft- tVoitli Tnas. 

VHIIO .t.lrplanei 4K3 and iitv. Lltenturn 
tor. CniitlfieDutL HpX Ikbt. If. Jndkan- 

b.|ioMi. 1ml. 

A]RPLAN'£9, Mnl'an, ciackuci. Ternu. 
irailcj, IniLruKLon. Complete i.llrHluTy ±rW. 
AlnTift Hlrarlory, Atlieni, I Ihio. 

Foil .tvlatlan trclnlnC Under our ippren'- 

tir* -Dl<in. ere paa g 30 A, 

fiKT into avkatkan. .Xir tmniEWTt Mlaig 
ret UP IQ IT .Otic per yurt mrchanlet. |3,SDD. 
Leam at thlj flo^einiDent appreved neluol. 
Write far coniplele Infuriitallon. Rtate ajte. 
LInoaLn Firing Rchoo], 301)1 .Ylicraft Rulld- 
IniE. Llncain. M'ehr 



BATTERIES, O EN E R ATfl fl B, ETC. 



SLOW Speed wlrul rbarrir fram autaria- 
blle roheriUir. Complete plans lOe. with 20 
giFiwr reneratur chahrea, LoJav il^iinufae- 
tuHiU. 3439 Hepnepln. ^Jlnnetpolli, Iflcut. 

HbLf'O l.lrhi ]>lanli. Hchallt. tidaran- 
teed. >1. Pllakt. 3Q:33 £I. Hitb. Heveland, 
Ohin 



42 A 



POPULAR MECHANICS ADVERTISING SECTION 



I'ROFiT ncfhuiulinff (►Kterles, MaKo j'wir 
^41 F^ralcd. Inform 3r>c roEitr B1u«- 

jTl4]U ijulliMnc w][]iil'PlprlrlC rhnni^^f 
ylrcH'^l«lvr jilli'. Cull ihd 4i«i(lfnafr lei$l«r 
AJ| fvi" (l.QO. f>ern;riit IUtl4;rj' rt(;rHrtr 

PniitEl-i t^l.. S'., MlnA^uiMHlEii, .^l]hn. 

OLN'lJlE.VTlttL I'rtni^lJtti. «:ctiCf[E]i' 
KfrncNl at tjioiDrr prlc«^, Wortli, 

^"■Ei ai . 

\VIM:>CH.\lbU£;H CI4U1 pro[H>Llrri 

El, 21 post paid, BGaiaa llfa.i Bejii'dkL^ 

JN. Hak. 

WISH KtftrEl-lc eharBi;r pIbju SI. CO. HEnry 
tttnifh. .\rN>P Uf, S._l>. 

WKiETINfrHUUMEl^ I'oUcr 
IfCilt B.^r EfOO fj.QO. Sro oUr ad^fr- 

UKm.rn'f on OkCb lit7A. NaLlonal KIrrfric 
T<k) 1 _ U j eKI n gto n tft., C hlEtno. 

pTJlsO-^J I'BtLrrlrE fur ppUftr tniJ 

llElUmJE t'siLi^Cially Idapltd fpi ill 

ru4k* plmiv, Th« likiE hiUery fw wind 
drlitn rUtrin'ralTDra. llrpluEO iOur old batter! ea 
H'J th l^dlfbnf, RufBod rCinslTU^EloO. K^iP' 
atid. No EolphulLan. Fkffrtn vuar Mfv, 
F|v« fr«r un‘>ondJ( lonal notarliod f^uBrin-' 
iM-lr CojoplrEo BcnmlEiur plunEi, Frte LL- 
lUatraUd llLtralura. 3a.y JlaU'ery Cditi' 

rnny/' B2 jjlArlJnjc Avehua. YoniicLS, N'nr 
Y^irk- 

VUirT VVEml f]h;Ulc plants. Kits 
1 1 0.(141 up. Parti ratalof. plana 2jc. Cur- 

ricr Co.. Mi n n eipalla, >llnn. 

KLKOTHIC Wind drifen— T m 

hulld theio. ^Vrlit iVlPil llptor Elcctrk, 
REd^ijflli', Mfiitl. 

KDINON Xon-srid alprafe battarka for 
itt typts rlcrErLp ILrht planta. Kona of lh.a 
add Ijatt^ry dlsfa^f. I.onr lift. Fully puar- 
antairii. AlftiarUrp Itarifilna In ILrht plant?;, 
jjcntrulnrs. ntriEnra. rt4;. D. Hawler ElmlLti 
flotiipsp)', CfPtPn Falla^ K. V. 



ELECTRICAL SU PPLI E$— E ftU IPM ENT 



l[t'Nl}1llir>H or nnr and rare JtoiiiHH rE- 
plafaniant pirEa and supplies. BemJ tat 
pew, OD-purL\ nhulEfialA aat'alpr. Aulpponper, 
dOlj'U tj, Jlp>np Arenuei flblparo. 



WELOINO AND SOLCEHfHG 



300 AlirKHi: Weldina psnerator, Pln« 
eondllian 1 119.00. 'Wllmot Ai|li> f^upnly, 
107(1 Wjlinot Hi., rhlfma, 

AVT U.C. moipr w ffEnmitor easily ran- 
icrtfd hlthed Cat>avll>' arc wrlder. Btua- 
prlnl» |3.0U. JdonruC, HOC Paul, , 

aiiiin. 

DKMON'K'ni.LTOHS, EI«-LfEp ate wi^ktet*. 
Mpney-saylnit pjicEa. Uaed hy tbe 
InenL. Trill and tcTma jsuaranteed. jJodiiU 
^y^lrlfT?. M-Zit3, Troy, Ohla 

WKLlllNO, E^OlderLai, braainc optdtf 
Ip SoO. 90. t^ppETlor Day- Acatjlene 
CpfnfinV. Haniiltnn, Ohla. 

A nC’W BLUING Otltnc tl.2l. Wald fend- 
ers. brau, SOMar, IiAi-tOW, dSSS'W, VVsmn, 
b^trolt, &t4i4Pp ippreelaird. 



ENGINES, MOTORS, DYNAMOS 



O.^S Bnaitna, 1 "irl It ", S rjrcle. Complrt* 
wlEh. ('ariiur«(nr laul Ul^trlhulpr. Build It 
I'niiriMf friun t'uSinjt and stolid sto^h.. Na 
ea.'tliiya re^jujred. lElua prints, irtual eEei, 
rive eomplete dotal Ea and bltl o-f uaterlals. 
Mailed poflpald, ll.Ob. W. A, Leiim, 301 SS 
Greeley. Detroit, Mieb. 

MOTORS. W II. F. enlatrer, eiEerlrkal jup- 
pllra. Wbrileialc liargaln prleellsL free, 

Mallnrdcr ElertrJe Co., 113 Nprlh 
platnea. Cl ilra no. 

21 BLlfiUTI.,Y Tsed ^ liOrtc aUrmallnr 
iKia(nra SO. 3.1. It biyria neiv GeE^rral BlrEtrk 
t'.Od. Vt hoTjifl Unlveriat iniAntf 11.31. 

tVilrDDL Auto Bupply, 1J17D Vt'ltuiol m., CbU 
capo. 

OOV^*;rNOJ 13 Control apCed nf any mate of 
au(.d enrlne, p<'i£Btillp^s of load ehanyeF, 
when used for H.aUi)Mar)i' Of porlaldc namer 
produrtkn, Bean] our ad on pare 13DA^ 
Catt[1e<'-3nillll fin^tTriof Co. 

THUEE To ten KV.\ altematinc ven- 
erators. !Motor«. oonvertars. Oueen City 

KICEtfle. 1730 Or and . VT-enut, Chirapo. 

WTXTHN'O Data. IQO ,^C tnolor?, TarEoui 
horiepowcr and voliape. El. 09. i^lelat Uaia 
Co., udOl! ^lonroe, Bapjai City, Mu, 



MACHINERY, TORLB AND SUPPLIER 



TRUMENDGI'S Surplus of f^rtory tnoilB 
aelllnr out- l>rl1lf. tapK. dies, hui'h^awa, 
etc. Kend for Treo llsH. Inriurk ktr tcniB 
posture. Travm Tool Co., 2:91 Jaekaon AfO., 
Long Island City, N. T. 



FOR, Sale — Dandy beneb drill pnfH?e3. 
Not a Lay. OuttLand|nff value Write 

for elreutars. Dandy Drill Pteju, -I!t4 tloulb 
dlarllrtlo Hireet, Hooth l i enii, In di ana. ^ 

ELECTHtu Drills, nrw. 11.91 up, De- 

acrlptbiipj fcfiit, Sliiiw, 111 -A Wlnebtater iSi., 

JS-tiulQn. AlaKS. 

19 — HDRttB, 119 Vatt, llnl^ersul mu- 
lon. uttulpisod with 14 to I gear reiluetlon 
tn.lO. VVilmot Aula Supply, 19'41 WlLinot 

Bt., Chl rflBit, 

lE.llLD.^lNtlr I>euioiii(lr4stors, ckrtric arc 
welders, VLikranfecil, IjO dayr Iriat and IfD^ta, 
tVrltt Kon'a BtiUJniu^nE, Box M'361, Tray., 
Dlilo. ^ 

WHOLKX,M,E Frkn1 — Shup aopnli'ta: 
toolst ?pray funs; nhoiorsi ; Jalber. Catalog; 
IDr, Kufttka. 311Q-X i$ouLli Crawford, Chi- 
faffO. 

Sl'EtlNG W1 ruler, be«l. on l.pr iiiarkel, 
<Titsular IDc- JtiJm Blancr, Box 1«3, Stiarvii, 
Pa, 

iral' LUliaB A Shipley lalbg. 
rhanpe, good eandltlon, price I171.D9. 
14" 1 1' lion arch, 4]ulch change, ron- 

dirittn. tiio.iH). lA'* KientM crank thupeT, 
»iaa,uc. All siECi of mactrine tool*. Tyrnia 
to ajlt. Cincinnati &led4Enery A Smipiy 
tlcinpany, 27 W, Second Street, CLncldnutl, 
Ohio. 



iI.tM> Spring nlndera |?.rj(). It. Mverf, 
111 Washington Street, IturUnyton, Ipwa. 



ROATS, OUtROAHD MOTORS, ETO^ 



,LtRBO.\TM. Amerlca^n finest pOriahlO 

boat! and kj'akji. Spoclal nipLer iirtci‘ 4 — 
}'r.(M aud up. Write ifff freo nUlugoe. 

_AlTbaal3. Dedham. Masi, 

OrntO.^RD Mdltir Mart, All malies, new 
and Used outboard luolOrs and parti, llouirtit, 
Hold and exvhauged. 311 AUaatic Ave„ Bub- 
Ion, tdaii.s. 

ICE-BOAT, Id Meier (lUf.l t^iuare feet), 
frrml ntcerfng. Detailed print. I'ro-On de- 
sign, 31.21. WL Singleton, nil S. Mu-Ehall 
iLtv'd, ^^lnllae, Mkh. 

3PEBD Boat, Rleadj, fiBt-hottptn dedun. 
Tilght. Klurdy. Eudy to build. lileaJ out- 
tioard rarer. Ineipepslva, Coihpleto plans 
free. MaBLHille, 111 W, Washing tod, CJit- 
cagQ. _ 

|iO|l,D Your mn baat. Ucr laUi-JrateEl 
hilterlila BihO you ^b, Doserlbe rutiulre- 
jnmts and let Ua duote. IlluEtralcd cat'alag 
IDQ hoatc m. Bay cuy Iloata, Ine.^ 1112 

AHlajn*, Buy Otty. 1 f|rl|. 

12-Ft>OT Flat liottoni rr^wthiiit — fioniplrlo 
plani Sic. Free bouLhiiLldtng catalog. The 
Budder, 11 Murray Street, New York. 

r.AllDLE A'our Own ranoO. Blueprint, 
thaplng lemplatCi, in.-itruclloni. Pari ten] ptu, 
atatnik .Arbcr. BnlTord, Ohio. 

OtlTlMIARD part*— Nsw or ured— All 
MahcH — What do you neeilj Crandall-Nkki 
Cditipatiy. 7A3 CotniPdnwcaLth Aronuo, Baa- 
to4i. Mass. 



GUNS. FISHINQ TACKLE AND 

Scortinr goods 



PLY Tycri — 300 aaaotled. 1 dyed, S nat- 
ural birhlca, for 0 to 10 hooh — lie. Hat la- 
fact Ion nr refund. Free Fly TVInc ralalog. 
Tack-L-TyerB, 141^011 DetnpE ter, Evanaton, 
TIL 

I'OC:KET Weapun lOc! Powerful, jcnl- 
rale. Calatag de. Grant Sportgon'idt, BIL 
Detmlt. Yrith. 

FIrY And ] Cl dor rrtalipr* tfKilB and Traterf- 
ils. Complete lint- Lint free. Paul B. 
YpUIUb, «QIS5-3 Grand Ittvrr. Drlmlt, Mkb. 

SNmvSHOES, 12s4-t, 17.09. Y*oura ro- 
pifred, relured 12.10 up. Indiin pich bos- 
keCH, ITudaon Bay lilankcla, cin. CalaloguD 
ready. TTuwe Fur Cuinpany, Box F. Coop- 
cra illlls, ^lalnO, ^ 

GUNSMTTBS- Kecteti— TUulng. rheeker- 
Ing, cftgrarlnf;. ttc., 2i0. internaLlaixil 
Agency, Cfiicinn^tL, 



FIELD GLASSES, TELESCDP£3 
AND M1CRD3CDPEG 



Ol'lNT^IN'E Carl Zelas astronDmEoa! and 
terrejtlrlal tcloiropc, from 39X tjQ 27 5X, 
eorriplot'e t114td.9a outfit at 1T1Q. Pkiuto 
and dot a Lit on lofiue^t. Bai^s Cain erg Co,. 
U«pL ^'A," 17S W, MadlEon £»!.., Chicago. 
111. 



USED Blnocutars, micraaroneB, i^lronoin- 
tea.1 lalcB«]peB> cnglnocn lerela, MlcroHopS 
alLdeS- 3cnd 19 real a far list. P. D, Box 
£r>d, Amst'erdain^ N. T. 



GENUINE Navy feJescopFt il2,1fi etch, 
KireJIeilit ii|»Pttlptg (C0]]f pr *htTCflOmle*| 
finder. Many other uaci. Baiiitrh & Loiub, 
l.iltyaa, J,cui 2". Eyp |cpa Mag, 

2 to Ulg, .Angular field ;ia to Vl^. Kr^t 
linage. Heat III am c mnHt ftcmnipany orders, 

AfaiLh^ttan Klertrlim.l ItarRaJn IIoiIib, lOu 

Fulton Htrert, Dept. S'cw York City. 

FOB Sa]c“9" rcJlcctln* teleaeopfr. A. Hija. 
M E, St. Jpg, napifi City, a. D. 

TKLEsnoPiiH, aiieriKcopea, htnocultn. 
LowBit prkoa. Uplkal mlalog free. Brunn- 
Bcope Company^ 234 Fifth AVihUt, New 
Y^ork. 

BUILD llLFfiecIlng tolesrope.. Catulug free. 
Optica] Laljaratorlea, LarchiiLonl', New York, 



ANTiaUCS. relics, INDIAN GOODS 



190 OOOIl Arrowhegtii J3.0Q. List 3(i, 
H. Daniel, l>ardanclle, Arhansgi, 

FEBFECT, Selected- irmwheatU, 31,09 
dtra. Llal fuf atamp. \V, C- CbamberB^ 
Himrd, III. 

13 rilUHIBTQBlC Arrawheada, lineo- 
head, puttory BSc, Scilping knife, apear- 
head, gempulnt 90c. Touiahawli, Hviiupum, 
tt.27. Antlquea, cur Ena, blunderbusaea, 
PhotollBt lOc. RtVrt. Helke, Rutland, 111. 

,1 ABBDWIIEAUS £9e. 3 BlrdpoInlB lie. 
Knife, bkfdpulnt. Bcraper, apearhead 
Cwtalufue. Colna. Milner alB., -Curlod, Lemley 
CurEi? Hlrrre. Niirthbrancht, Kansaj. 

I^TEEB Hums, alx feel PTire«d. fpr tule. 
Lee Bcrtlllinn. Mlneola. Teiai. 

,INTU!VE Cum, Indian rcllca. List five 
cenlH, Khutr ELI is, WeliEter Orurca, M(h 



TAXIDERMY 



■CUSTOM Tan n Eng: «i Jour -rmil] rakb of 
flirt. Jlldea fur ruga, nLUuntLng guiur lieadh. 
UhukerE, Caata. TiLithlng biiikskln. VY, lY. 
Weaver. Readltia- MLchEgtn. 

LEAKN Taaldernir Ore courses, suppIlH. 
Blue Beaver Taxlderoty Brhool- Leiuunt, 11], 

BinOJvMT ll.OQ nuyt seven clearly irrlf- 
frn, proTuacly lllurtrat^d l>wk«r Fme di- 
ploma, Dur runtplele 1 11.00 hcine ouura* on 
riiounllng bltda, anlhialB, Ash: tanning- mik- 
ing niweltlea. tl.oo fiayp everyth thr. Odar- 
antcud 4i llita If net Htier than any, ngard- 
lest of price. Scud tl.iio tnday. Hehinidt 
SthDoi pf TMidermy* PepL G-d- 2 . Mem- 
I4hli, Trun. 



CL.ISS Eve^, lieaHlfgriuHn (n erf tin ioij for 
every tnxidemilAi. raiaiog free. TaxLctertule 
Yfahvufaeturers, Mentphu. Tenn. 

P.-lPiRB Marhe, largest line -of deer hrtd 
frirnis, elk. inOiHe, goiE, nherp, rug head 
rimna. Full line of taildenulat BuppLlea. 
l^apler Marhe Bpcc-laltJes Co., Heading, 
MErhigan. 

TaXIDEHMY Hupp Ilea — duality arllfielal 
eyas, teeth, genuine Jonaa head furim, 
TdoLb, miterlBla, etc. Everything for Lho 
progreiBlve taildcrmlif. Send for big lllua- 
t rated catalague— Free. Janai Broa., 1010 
Bruadvoy, Denver, CeJ-orado. 



D00$, BIRDS, POULTRY^ PETS 



4, or 0,(109 DAV1H Chicka annually. Brull- 
err« and layecii. 23 atandird hrtedi. Maks 
more titoney raiding multry. Deihaitd Uivia 
rlerlvle hatehrd rhkki. They are guaranteed. 
Wfito for rttaltjgue. priee* and early erdef 
dlHrtHinfi- likvit Poultry Farm, itt. 31, 

Haiur^v'y, f nil] ana. 



SAINT Bernard puppies 1 Like llUle 
briralE Rcya! Kennels, NapiervilLe, Que. 

POLXTBY ITou^. I.ateat liuprnved de- 
Ejgn. Cpfiiplrlely Inaulal'cd. 20' Long. 29' 
Uichf. 0' 10" Sturtlv. Plasy Lu build. 

ri]iii|iletf [dins free, Maaoaite, I LI YV, 
\''a>.hlnglon, Chleagu. 



rOFI'LAB Poultry Magazine — Helped 
thouaniirla lu lucrt-va and prodta In poultry 
raUmg. Sample free. Twr-be Iebucb, 31c. 
Four yeari, 3 i.9ei. The Fuultiy Item, Bac 
71, BellerPTllle, Pa. 



BE.^UTinX' Pure whUt pollM diCrgl. 
An son La Kcnneli, klo»e. N, Dak., 



RDOTS, KERRS, TREES AND SHRUBS 



FrCKI iSend for thla amaling HeW 
''TrcTti-nlift AlmanaP," InterCatlng! Inatrur- 
tlvet Ldiicatlonall ContAloi over 309 TAlU^ 
a1il« herh medLclna rectneH &nd Indian te- 
rrctE for home U4t. Ueaiillfully iRualfaited 
Jit natural colors. NecileLl every twine. Dime 
TDvery pest age artd handling. YViltO lOvIaFl 
Bull ti in. 141 West ii2iti Hirm, uliicaro. 
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rARHB AND FARM LANDS 



FINE hl^hwiy Unn, lo- 

cal Icin, CD acres , ahcul 14 Croci' Jf^d, 

rqaple lURJir ifwo. fmlt, handy towii] pud 
pid furnacOi dand? ft. 

basnneot Liariv, allo^ Other bldfr^. ; onw!i, pint, 
pcultr^i Implpmcflli , miip» li^cJOileH] at Im# 
prk« K.dijD, on If 4own: pave ID big 

free ciUUiE winler barfatne, tjtiout ^jcenc;/, 

^5-P lib Mb., New Yarh CUj. 

AJlKAN!iA>5 OEurhs — Well impn^^ail [jS 
vro fruit farm, barEoln. Laixa list iin- 
farina t^DD up, itmlUi Farm AuecuTH 

rrtrri rt nn, Ar hitPiEt, 

'niK yroat Nart’h(m pamn an aErtmlturJL] 
ompire of rertlla pmdtKltte farms wham 
rents, lirlL^ and ofMMatlDB n«ta arc low In 
Minnesota, North Uukota, ^TnnLtim, Idaho, 
W'*#hJni;t(i*i Bni;| Ortjnm. WVJtD for frw hmPr 
and full InfOmiatEon. K, C. LrV«d;v, DcirL. 
3U4?, Ornt Smrthcni Hallway. Bt. Paul, 

Al innemrta, 

\li\V Ui»|iMr'lunity [ 'Fund IrunnEita Is ap- 
Oood land Atm at roefe bottom pHees, 
Wa«hlnrum. ^rununi, Minnesota, idalrn. 
North liahnta. Oraron, AsK about utaniivo 
nurthwrBt donalop itienta under mnst'ructloit. 
Lltantturo. UUpaitEal ad'lna, sUlO, 

J, W, Kiiv, 11^ Northern Faclue U)'., 
Bt. Paul, ^ fln n. 

fl Dt>W,-C;'to MOitUily, 34 arf«i la Mli- 
lUuri daarks, tl4a. FlshlnE, htratlnc, tnp- 
plm. >lubljatU, 314 UrOBSoian Eida., Kan- 
sas 'City, I'Caitsas. 



PROFITAaLf OCCUPATIONS 



"FROO RaLiera neerledl"' Bt'an backyard. 
Write Inr free froK iMHk. Aiawlcin Frojt 
Canning Company, U33-B), New OtIovih^ 

j^Ulart*. 

' PfcltMAKKNTLT Cotd ebmaaU «nf«- 
llon,; no rafi-laermllfln. t^tanjattontll Do- 
jJrUius, proiHabie. Kaixritnce and sutclal 
aoulpmant uniwjetiiaJ'j', Ha*iral fonnala |l. 40 . 
John Clavthn, J774 KnlKbt ltd., VatMOUver, 

E. Canada. 

FRlKi ^lUlBhnr— Jt intarented, wc guar- 
intla to S4TO you munay. ^nd IDc for Jit- 
CraLure nw. Ainorlnia Fiob IndustrJas, 
llayno, LotilBJajia. 



BOOKS AND PCRIOaiOALS 



F]LFE---CstataB of 310 boolrj on em an- 
IfidCSj alectriclty, carpantry, coflcrate irork, 
taxJdeniiy, letter wrlLlnB. marie, occult lrl- 
enc«s, rcntrilwiulsui, hujitlnr, fishLni, for- 
mulas, air., with 2!te credit rcrtlltcalc for 
3c postal*. Franklin Pulillslilar Company, 
BOO KortJi Clark Btrcet. Dept. aiM, Chlrago, 
MACHINE lleslanars' Culd«— PncLlcal 
handbook of formulaj, osainplej, mechanic, 
araphlri. ilronrtb nt materials, for daalra- 
ara luTentort, draftsipw and seW-l(»tr«cUnn. 
Ib-lca |ir.?hD. K, W, Naidcr. Meritianlcal Kn- 

glneer. Lake Orion. Mich, 

CA^H Paid for old books, ma^ailnes, let- 
ters, any rarly printed matter, plisolete 
bonds. List for Blimi]. Mcyart, Boa 
St. Louis, Mol 

“ 4400 DKKA^ia Explained S.le. MlbrhelFB, 
10447 Tyfriti nJCl on, Kanaas_CltT. Ma 
BOOKS Tou'tc alwayt wicntod.' 
art, ntaale, «i>, B|j| liiuttrated catiioG I4c. 
Tr*C(j? t-tniipany, Exan-iton, llllnuls. 



OLD BOd'KS wanted 



UP. To $ii,440 Cseh will bo paid for c*r- 
tain aid books Hate aa 1921 1. W> also pay 
caab for eert'aln old niaeaKlnca, lette^rt, lu- 
loarmphs, newspapen. A slnrle school boofa. 
pLarr old IdbJc, almanv. travol Inol^ or 

poatry book. etc.. In your home may bLlna 
SJO, tr'O. It DO nr mnro in casht Send m 
for blr Nit of books, uvanird. Act nowt 
American Rook Mart. 1-14 H UeaMiOrit, DepU 
SU. Chlraao. 



RICTURE& AND POSTCARDS 



AN Iliurtrated ''Trip Thronab ]Tel;r' >rith 
the Immortat l>tinte. IntrroiiLInJl. C^lucation- 
al. as Tlews a.lc, Hlchard tlupiiii^ly Comoarty, 
I>n>t. 3, 2314 Mt- Auburn St. Auausia, 
fleorffla. 



GAMES AND ENTERTAINMENT 



PLATS, Operettu. mualcal nunedlei, roia- 
pleta nlnairri Drat- parts with fonc pnjrrajnfl. 
blackfaco Bhlli. raade^llle arts, UMtoluaB, 
dIaluBS, rcoitatioua. Juvenile plays and 
PUiee. mlinlral rcadlnBB, enterEaLneieRts. 
make-up Boods. CalaloE free, T. S. Deni- 
son ft Co.. 023 So. tVabeih, Dept, II, Chi- 
caEb. 



MAGIC TRICKS, PUZZLES 
JOKER NOVELTIES 



»t ilTSTJFViSd Card tricka, iDC. Ea- 
jjlalned in aliiLpto lanEuaae, Itljstratrd. 
Frank Lin PubHahlnE Caiupanv. H04 Ntirtb 
irlairlt ^raet. Dept, 3240, t'hlraEO. 

MTdVtltV I'lB. liurj wlijiLe. Tall waRi, 
3.ic coin. Pontuboitpe, Bui 04A. Milledga- 
vtlle. Gewfili- 

UNK Iittrt Milnu reaUlni? *n. cotiiplete 
iiOe. Fram^K. 1700 Jianoier, Bui tl more. MhI. 

^'MAUIC Made E^sy," IiLk book full of 
[rlrka. You can dn It at home. Everjone Is 
riiuJnly lllustraieLt. $1 bill. II. Potuorar 
t~n., nil 7th St.. Deii Ilulpeg. Io wa. 

MAUIC rdiitioiiipe :ufe Lyiui, iOj”Ji<aeh, 
nnKL 4. Jet'seJ l-lty. N. J, 

WATCHMAN'S PuatLe, t'4 pronlcmB. 
Plenty of enjoyjuant. Ktu dents or jirown-ups. 
An lid tn yaur arltbinrtle. Held' by maLJ. 
odily 23e each. 2 for 40e, l^Daltlvely no 
Btamps accepted. Watchman's FuEiLe, 143 
TtFLHQfrrlew Are., TY oy , N. T. 

A MAKE And mystify! ils: popULar enter- 
tainer. Nu fill 111 t^iulfcd, Ti^'O new bouka 
eljdalR, dedCrlbe hundrrda baRIlna trlrh>i 
you can dt>. "44 Mysteries ^laRlc" and 
"Rcuk 1440 Wanderf," marpeleusly lllut- 
trated, bound tocether. both noiLlvald iQc, 
None free, t^end toilayt Lyle DoujilaBa, ^la- 
tton A-j. Dallaa. Teiea. 

LEARN VenLrllo<|uliii], 3c Elamt] brinsB 
particulars, SinlLb, 133 Npitl] JafTerson. 
1*gorla, III. 

LaROK t'rureuionai maBil! ctunoEUio, Sjc. 
lIohlcnH 220 W. 42ml Bl, New YorL 



FOR BOYS 



D.ABB Ball. Sclent Etle pltchtPE, bitting 
IrrstrurtlDDB, Ten of^nls. Charles Wood, 
HLfthland. N. Y, 



STAMP COLLCCTINC 



lINRELTCVABLId — Suriname, Panama, 
British iloiirJiird.A. Jubilee, virtual t. irLanule. 
Cami»lete wrtlMllon e^ery country frum 
KtrailB to Antic. lOc Approval 

aiipUrants only. MuLual Bump borelce. Box 
ilfHIPU. Ve ntura. Cal if, 

StANKfRAH— Atno i^udan. Aomallland, 
TlBeratampB . Tthfolarnl. I'aFlhhean. Areber. 
Ateerlim. Contra la inerLninjr. Rrulxhcplonlali. 
This ■[■■ariledi'ni'lnus i-plIiiK'tbin free !io 

nOiiUKe. UraysUnkpjdiop, Dept, P.M, TOron- 
to. I'B'vPcta. 

JUMRO Appmvat; — 940 to ■ Lutob; (te- 
jdp(Tiei:| to nbcet tbt want:< nr advaihttl col- 
lectort Wlw have [wclEClrrl the rhcaper 
stahips. Mjiny tlfwi. hew IksuCs. TVIhI bO- 
[Idited. Rerertiwea iKoexHiry. BoJujerij 121 
Fiatimn, Fnrt W'nrth, Texa s. 

94 DIFFCRKNT UnUeij State j it'amp!i — 
Ainu ail, Bfacre rOfttineicuirat Lves. eb'. , only 
IQc ahuruval appItrahU. Iwr, Hfate Llfo 
BnlMlng, TndlflnapoHa, Ind. 

UNITED REatni— -Eluliorule pricetlat free. 
4.3 dllTerent JOc, 7S different 30c. Selden- 
berg. Rarodai Mich. 

KTinoriA. FrSi™, PerEfa. U. a. memo- 
rial and T3 tlUf^ient. 14i'. .tpHrovais. Bed- 
.for-ilj-j l Rtwktwi. Da yta n. Oh la. 

A SNAP— 304 DLlfer^ul fornign and 40 
dilfeihent U- H- slanipt, liiclucllhj' |l ulue, 
for only >l4c. Free with caclt order, oor 
ramphtei telling "How Alake A Stamp 
ColIrctEan ITupcrly," tuEtfher WlUi our 
price UiLb of albums, buppILcb and hundreds 
of bargains In Botii, parkcla, etc. <Juecn 
rilty PlBinp Uol, Knoin 30. £04 Race Si., 
fUncLiinatl. fPLlO, 

rOMAIEMnUAnVEf;. Thirty big nne!i, 
only lOc with anuroralB. Ace SlaJiip, Uolo- 
nlnl Arradc. Cleveland, Dblo. 

P1TBN0MEN,VLM1 FrcE collprllonr Azc=r- 
■laljun, Tenganyika, Bclglancongu, Zansibar, 
eCc., with i3»pruTBl3. RtHcnberg, 3344 -B 
We.rt 1 2th Place. Chirag a. 

THE PrettlCHt fijrelfin Stupap portray lug 
Oroi-it^ Wasbington li the famnuB I'allih 
piumimr 20f, W^ vfHI fcnd ibis Bcarce beauty 
torollter with complete set of pleturraque 
JapancEO CumineipioTallTC iiBuo 1930 (3 yal- 
tiCa), eOriiplcto set of Italian Insue 1049 
Up ^eltleEl, CvmpEeLa Ret Fraitce Colosilal Ei- 
nCMltiOn (Ip yuluc3>, 1'nEted KLalea 12.04 and 
S9.DQ rtan'inr b:t well as latcFt Iibuo "Stamp 
I^pitre,'’' moat^ onlcrljilnlnpi: and faRcInatlng of 
stamp ntaEBtlbCs, all fur IDc Id approval an- 
p [leant*. Hlotius Sump COOipany, 208 - ^[l:l 
■\ie.. Df|it. liO, New Turk. N. If, 

FREE — 20 Different f’*n*tEa to apTrt^HJ 
apptloanti. Fert Dearborn 8tampCu.> 3139 
Aberdeen, Chicago. 



3 DEAUTTFTTL PletpriilB, 54 different 
liarupa Irjc to approval apollcinl's. Al- 
va ratto majtip Khop. 27I.E4 Ulcp Bird., Lo* 

Angj^let. Caiifurhia . 

lip iHFFHiiir;NT t;4[pmbiB Repuidie. Ii.oo 
appTOVULB. Nh'Ulu Cijrlbcdp, Bus 34. UoitotBr 

tiolombla, Houth Amor lea. 

Ai^tiDItTMENT UrlllBh Jublleei [In de- 
mand), aat Ethiopia (pictorlaU|i, Wci^Lcm 
.Samoa {new heauLyi, Afgbtnlslan licecte), 
Runalan HuitBcr itlmp. also trwta REea, 
lIonduraB, Quatemala, elA;. All only 10c to 
apnrovat applicant I. T^nLan Slginpa. 740 Ed- 

laun Bble. . Toieilo. Ohio, 

UEMJINE Baden (acarre old Oermitn 
atute), Exotic hlon^jlolEe, Turks CiErus, 43 
U, S., giant hl-colorod Caymans. Imper- 
forate '‘nart" — AbfloJutely free lo approval 
enpllrsnts cnclajlng 3c paatagel Viking 
Stamp Co., DepL, 90, WllllajtijburBb Bank 

Bldg.. Dfooklyn, N. Y, . 

30 STaAIPK Ic — ilany cbsolrta. Album 3c 

Bullard. 30fi Kurlliam p4an. Baston. 

lIlNQhrlL StaintPwallel, 34 different 
itsinpa, 10c with apptovgla. alley Staiupcu, 
Little Yallcy, New York. 

SPECIAL 734 Mixed stamps H.'c. L400 

miied United Htales 30c. Frank Btrosky, 

Box 53, Perth Amivny. New Jerrey. 

.'ID DJFFEKI'lNr Canada 14c. 222 vari- 

eties foreign 14c. Hfiamp Ilnuso, Wenatchee, 

Washlhatort. 

140 DIFFERENT, And tredlni proposl- 
tion, 14c- Traders Club, UU5i Km«*den, 
Dctrprt. M ich Ignn. 

23 AiT.tAIPS'‘Froii3 2S“riiUhtrleR. :tc uo+l- 
Approvals, ErpoEulelh,. BoX 1^43, 
San FranrlHCD. 

1400 F^REION Mlinl, mailed with" iin- 
perfHjraLB sLaruns, 3|lc. Mission Mart,. Bronk- 

lanpl. D. C. 

MUZAlltlllUUbl, Jamaica. Portugal, Rrlt- 
l$b ColonlatK — ::u dlffcreivt, 3c, Uepraw, 

trcr a n Park. C alifornia. 

ir'NiTEl) StaLco— ito dlfrerejil S3c. f^as. 

Rclttcr. Box !t24. Pbi cagp. 

penny .Approval*— Wnrid wble, 'fry the 
befit. KokmPa Stiiup Exchange, Box 4D7, 

Kokomo, Inctlana, _ 

TON'US. Ferforallon gauge. 44 stanips. lie. 
approvalH. Uwntoii, 3013 Harriet, Atinnc- 

ani.ilis. Minn. 

IMStm'NT On appnnals. Hsiobd 

Otaon, 1244 Tjoaan. Aln sr ow I fia, 

CUBA, Latin AiacricB, a Irma Hr, aiipH^v- 
als, 91. F. Uelendl, Apartaiio ±311, Habana, 

Cuba. 

WONDERFUL Packet free to tnnruval ap- 
ivllcants. Ill and Stamp Cu,, 8420 Inland 

HrJvc. Krattle, Waah. ^ ^ 

IjEis. Unlteti States mixture 39c. Pmt- 
_i£e Ci tre, John Naule, North .Itidrion. Ind. 
l^li^E Pr«uiliim with approfalsE Ideal 

fttamir-O; 4 1 >j Msumee. TolefTb. Hbla, 

OOVEItNMKNT I'oslaE cards, nrl^ list: 
free. AT^Iti t Jcr Rt enhCreef, itllwankfre. WIs. 

UTIjL Pay $140.40 fur 1924 tc green 
Franklin rotary perforated eleven aiatnp. 
W'r1t« before tending. Large llluRtrated 
folder 14fw I'M ^JttJnpbroker, 431 -E. Uro«iL 

ElvrU. flhln, 

For precancels ann! rommemoratlvet. 
Jmld. 441 Platt. Toletle, Ohio. 

FREE Houlh American packet with m- 
PTOvsla. Yanderlmavcnj 9340 State Road, 
jlleTctancI, Ohio. 

FENNY ,\ppro4»h liy country! lloemlAg 
Stamp Hcrrlce, Kansas Ci ty, lianRa R. 

200 MIXED Be, 1040 Hinges' 10c. Bar- 
galnfl galore. Approvals. Harvey Tceple, 

Decatur. Indiana. 

FREE It Fuur bcetilc acta to appreval ap- 
pllrantj. 3c nnstage. Hunxiker. Box 223II. 
aTItineanollH. aflnn. 

SCARCE Six-sided stamp (found in very 
few eoElertlons) and 00 diffsTent stampRT 
including I 'ape Verde. Sudan, Brasil, $3 
tr. M. All for only 3c fo apprm'al applicants. 
l.eiriiftl Hlaim:i Coih pan y, C taib^rDe._.91arylaj]d. 

BEAUTIFUL Silver Jufdices from Ceylon, 
Jamaica, also flnie packet Nigeria, Egypt. 
Newfoundtipd. 9Ierlco, U. B. |3, 314 rev- 
enues, etc. Only 3c lo approval appllranls. 
Maynard Sundman. D20. Box 334, Briatul. 

Colon. 

BCARCE lv;eDnd airmail triangle and ftna 
packet Including Ubangi, Chad, Oibtm. 
InlnL fit. Plerrej T^d, Senegal, Brlllah 
Colonle!). savages, ehlps and animal stamps. 
Only 3c Ip anpmval applEcant'i, Potomac 
_St_amp_rp.j Pept. IPS, WiRblngtop, P. C. 

300 DIFFERENT Staiilu* iSe, Impcr- 
ftfrats uncd for pottage. AttrietlvO ipphiM- 
als IncludefL Tlmlwrllne SrrrlcC. Box 1191, 
Denver, Colprado, 
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reii vjiuu. Mf, *^n- 

PUg^n.k. ViirEvr 

WwE J.M Anegkw. TiillfOfnl^- 

Um Inrlii^lintf 

iBfKtA IfiufeE, qiiCtt HtLBn.linikufln, 

JslutiiJjK 8i]n4M, iHfirtiiiliuo, UnihJurEiH Man- 
rltUiii iicid. mullUudif] Ld 

liravB] ■ii|»IIPBnti. /unca Slaiii|;i Cn.* Bai 
JI4, NDrrh[0iA'n.^ T'A. 

C'OMMKMOHh^TJI E WorlG- 

irEUe lUiEcrjcaJ ?hf>nL» fmbitud p^ntmacci 
In Lhln fine pirhel— 1 
raiimicindriiBJTe faiue! OfiB bt w|Ui 
all. 1' Ink d rE dUh ."'SCIO Lun‘»lnwnu, UcMli. 
E^l]l1iul«lphlii, rcnmi^UuFiln. 

1(17 UIEFKRKNT Ihflucllnj: iJirco 

E^tianlRh ihl]iH C.'ariaDri»Ti^ QaliEin. AnildTru^ 
AJUTtjiJJkLnt all for in conti (n H[»iirb^EF!l ap-r 
f^licanlt, Swrde]l. SltEQ OarfieLJ Air., MLP' 
jieapnlla, Minn, 

^ c7eaIocuc~up 
tfl II. i^uelt. All unrarDiuon, unu^uil^ ■mil 
line fitr kl'Lea. 8rnt “Ith" E.q 
E huyer* onJy/' llaftranriR. Lii:nii & E'aui^ 

puny. Po^tofflffi Bni £;1, Kutum dEy, >to. 

FKtiK, Free, pruny BmpHnaJ.!. I'or ryrtT' 
ri nurrhnFiril L fircr.. Eilri. pmnliKiis. pif 
lorlaJin alniuillj, LrlBnclei. IL HlEraiir» 
r-iHSQ IVaJJo Ai'g., Nfiv York- 

NliHrif ItumooK CmniiD, CBiiaitlan MOiintJ, 

IlrilLa]i Julillm, Houih Aiiiorkuni. Othora. 

19e wJtli Bppri»'B]i. L’miurpifiod vaLuoi. 

llifuiti, ItoRile I, SfoEia, Nfft York. 

IS 1’EJll.E^ Donniark, JQd Corjuuny, 2.' 
rxcrhoiilnvoliU I(1c la iE^nugaal appIkuntR. 
Frqm Mlamp ConpiiP}'. 9 LLvl(ir»liM3^ UlPec^ 
haiiitrtH. N‘, Y- 

"niM^lp UJi^AlE leolR.ml olrmHlL iCBn'r 
lEtrmurlHi N&r AUiFinItt JulilJer, lol Nk- 
iirBkPd umL (Ificrn DirFm roe Sr, wllh np< 
plvi'aE^r Tay Inf's ivlrhanlr, 01!! 2 WiiOd- 

1Hi^'P. {litftgfl. 

.t'llFE t To Jitmti iVlEh ■pptnVniR.. VV ql [ 
KlamrtfQ. Mil ^V. Main. l^er^Cgr. IIMnol*. 

FliKE— Filfkci c-AEulGjiiPr DdP to iiipmial 
fl.p|illcaril!|, H?rnl FtiiiiI( LJiiWinj, 

_20g<ii I!, jtft. 

ll'lii.iiionil. dharltharll lei. Tiro alaiupi.. 
He to Bppnn'Bl orvJliajJi. Hta.inpf. 29 E 

Yerinlile, 1‘rovlilfn.i'g. li. 1. 

WAHllJKOT'UiN Jvj 'i rii.EninLB]B riMiipklr, 
lo i^rloEU BcinfEHi.1 BPEFlibintA lOe. 13 jeirt‘0 
Hriifrrn plate i [irtran^. 39c, Cjirprnter'p 

SlamtH Co. , MiinEl, I'lah. 

FIlVlK — lleuuEirji MoG(Bi]Lt»li]iie alfiiiall Mt 
to •ppELc^+nti for appfin'ali at (Eli >4 nlLiirounE, 
«ftl llt*l latlify, E;haf]«, CkavrlqniJ. Jtl‘S 
JiiPTlh Hum [I Prey Arrmio, flak I'ark, lit! noil, 

(l.^NNDNl I9f( mf il'iippi ihirvlmt rariniio, 
flrlnr inunl, rai'ilrV r|iB?p;o Bml HOQ mEtifr 
iHfrrrcmt ilnmin^ only lOc to BpEitm'nl ippll- 
f'linEj. Pariunounl t^laiop Co., 42^3 UruB.tl- 

j'lT. Chlrajip. 111. 

C. ±i. — uT ])E(Ti^rrnt irainniemuniElvr. ilr- 
timlE. alr.1 hIlIl approval! >Io^lay, 

j&jsa FinrrglpatH, Fl. Louli, Ma 

SlAJIMOTff Mjitery pirkrf fbtp alamma 
only ]Oc la fprlmui Bjiprin'al appllrintt. aLao 
yaluaEiEe frra premtuioa iflth every irlerlLDEi. 
■ FEerViiliri]^. Otir lEatripi are beEtrr. Qur lerv- 
iro is iltEfcmnl. Falr-Ptay Sltinp Karrli^e. 
121ft Iti-iWriUPB IHvd., Loj AngaleiF. l.a]]f. 

Sl'FK'I ALI^EFD ApprovBli liy eojnirlei. 
Fill tbpaa enitpE.y uparei. RnfeTBacBi. MpCpE'- 
lounh, T0a'''l' Glilrapk. PblliidtElptiia, L^crm-' 

aylvaTlia, 

FllFE — WrUeroiHr'k iTeiertor. .AmproralL 
rtaylt!. HB Inriliina, Fptviik rir p,_ H,_l. 

2.7 I'MINA KlP. 33 LuEFniiturff irn*. £3 
E£>'|A Kir. 4D Japan lOe. To apnfmval appLL- 
fjhta. AnohiT NlBiitpfn. liitEh rrfpr ili _ N. Jl 
flC.yjir>; N>w bl-rolorfit StijEiiiiibli.|Up aLr' 
lualL IrlanaEo *ltli EiU--'frl('an pui'ltrl.. ]n- 
rluriJnc many "hiinl'iij-Brl'' rmmttlfi; 
l.'banirl, Toun. Cliiitl. atvRireit. 40d u Ud nnl- 
ii]al!i. All from rjarkest .\frkn. Only iftr Eo 
Bppraral BjipllranEi. Arllnirton fil'atam Co-< 
Ikpl. Ifig. llrEhcjdj, 31 11. 

S‘KlVFfH'M»l,ANtl, li lurfcrent 5c wJEh 
BnrrdO'flK. Iluilion rp.. Flilmiirlil. N. _J. 

KHEBM Hcarcc IrlanitJel 3u-ycjr otd 
tT. M l Alio parket irmenlflEaniL' pLcKvIiJr En- 
PEodlna Enffiteli inilvrr Jnbllaa, fqinmiR ftpaln 
Ooya and NeiyzEalamd Kiwi RIfeI! ThIJ III 
cotublitallnn Bt^aolutaly free ivLlh barxBln ap^ 
prorabal Pa^taao 2e. Mldwob<l tilaiuDco, 
EPfll MldwanLi Klaticvn, Brooklyn, X. Y. 

mn Elimp matt nnrrHl rarhaa:? utannia, 
article], alnrEca, Cenlritr, revenuea, girt. 
1ftf._ SEiitnriliinil. Star t'lty, TmllrmH. 

HE A Elam pika Inf. Kell approx nh 2(1'^ 
roLiEiLiliil«i. Uarlam, SnlQiTt 9. MarEhfieLili 
Cbirajo. 

AUHTHaMAN jLilitlre. full let, 70r. 3 

Xew Jiealflnil alrmallt (193.1 1 ,ltic, firown, 
Hat 5B, Kinit i^t., Byilney, Aunnlta- 



FRKi: lllitu.rc lilt. IVrEle loilay. dTcr 
1mi liarsalrM. P. IV., Kuiuiucr, lini midi, 

IlliJjtrftwnl. N. J, 

(Ht AlllMAlhH. I'ummemprftllKw dc. Tnimr. 

H:i l?rntcr SI., CtdrOlmc, 

V.^TaMj'tM!; ilbU t^lurli btccnlannlali and 
■pproiAla 25& LimHiI, ijdif i.urr«ij<a, Chl- 

riBO . 

I^TOC'K lltKili:i. NoLbinir tike Ibcni unilrr 
$i. IkMt liindlni:^, beaiitlfpl aralnH. 

Ki nd dcaler'i mwus and 2dc k ttH-ef paCkEnc 
and EHMlnao fur uniple lllrRC rrmifkable 

bi'okK. C. MmVreJf. Klmlra, 

iriSITKlJ KE'alFk— 21 JiGitaUC "iOe! TuO ilLf- 
rtinul ipiirc Otlrri Ourdem IVation, 

rriftoti. S. 

KUkE — ll-UU I^utrtnM due. UnErcAEatile 
t/nited HUdii- appixualar i^oUciP. eia Lau- 
rel. -Hilpt I'iiiil, ^llpnifaola. 

AlUlliKllNlJlk Kli'tura rolli^rlluru A 
■■InatlmC rarkol Of aUmiia from UiAuy rtranre 
nmJ lltlla known CinjIEtrLCi llmKrlne naltvo 
Ufa, EmJdHLry buU. aOertCry aiyd Prarra let of 
ttonilh only 5c In aprfoTirl applkanli. 
llaiJacr Stjumiro CEl'a.li. M Hwraulu^. Wla. 

2i riNUAMI, 23 ri&nrity. 3.5 MwllJEeTLamJ, 
IDy nich. Frli-:c llala frao. John Irral, IMjI 
Lmr I iiK n aro, NCw y mrlt. 

IliLCi(Tlc\Tlr;|J LT. W, IKt. prliO r.flr. 
Jirio rDniplClc 1'. H. pFtco Hit rfeO. !:jt«tiley 
GJbljnni, 3HF rark l Eovr, Y. _ 

DBITIKH Sliver ,iu&i Icea 'frflin“y"dlifereiit 
couFiLriei, iinpcrformta Itc nalLcmil park — all 
JnelmdecL in ('llpjier pickcl ront'aLninji 2S 
dilTerent ilauipa front Aurbaijan, China, 
I’ krs.pl ri. clr, AIL for only ftp Ip appriiyal 
AtipllraJilP, I’lippw ljlanqi;i Ou., UfliA- 1. 
lllffifieMl cr, 3ttol. 

HKEllOCSft [liotlerliirt! rmHaJ Ktate* 

jW-IrtflLwl free. Hog ftti, Mlnoe|t|Mi|Li. Mirm. 

l.TT VAtlHiTJEK Fprdljtn. ]2r ivLlIt op- 
pratari Kl'ninp \Tsrt. llUMhEiell. llJlnoli. 

L'NlTEIl Mlatsii iqlilijraA, AUr Lb., E Ibi. 
IS.ilG. AII&hLdh Co., 4312 North llaclno, 

illitrjBfc 

FIVB iJiffcrcnl ifLi of atiEnpE lb ceatj 
to apEiroval appl Irani!. BrnwneLl, Kept. P, 
IfiOS T eiilji_^ HtrTF l. Nl n yar a FaJ lij K. Y~. 

IV ANTE r>! Old bfflLiio ohd revenue 
alsinriii. prei'inret!, cUrrcirt plain [ii In uuin^ 
Elt'In. HetHl Rlimpi ur lilt with lovrtaL [irlre 
eipeeird. Endnsc return poilage. Ko dam- 
sreJ. wanteiL ,Vtlt!Durl hUainn Bicbaime, 

rity. JTn. . _ 

SiE-VlCll AlrntalL, ami 33 dlffeTcnt .‘InpEt] 
Ahietlra. Dc. ApprmiU Included. tlupe 

HE^tiip Co-i 2b 1 1 VV. ChcitnuL Avc., AHi^'Sia, 

Pemne. 

FIlKK — llesuilTuI alruiill! fruim ilx coun- 
tyiea, la lyproral applli-snli cnrliHlnn [lOit- 

aac. flreem t Cm., NorwoMl, Ohio. 

PACKET ttaaony, Mimrliuhuu, Llherta. 
elc. .'ic. Appravali. Hal pern, A 10 VVimrr 
Avrmie. La* .^rvactri. 

HP H I' I A j, I bO Mhipi, ■I'cncry ilaiupj 10c. 
Sachvp JElairip _rm. ._ iKinrlon . t' ang ila. 

A I KM .-I ILK, CnminrmotBlLvri. pie lijr ri~lR 1 
dlfTcrciil pcti ll.bH. .IpEtniTsIf. Iltur- 
da-n^p. LlnvTootl Hi align. ^Detroit, 3TLrhlt;an. 

ivb HTAMPi!^ £ic. IbHC tiiimpa A1 I'b with 
aEKprurala. Kmeit Oikleuf, 1G2 - Glh Avc.. 

ifallnc, m. 

aim UlFFEHIiNT 3lh;i I.IIHE, f ] ; S,ei(m, 
I2.3CI. Fred Onken, j Alb Ht., DrookJyn. 

y. Y, 

FUKRE CurLnu> irt AMKmllan to niii»r?i- 
[i1 Bpplirsnt*. lUeiletl. nretniiiurB. Pemna. 

Kir.Mtr^l-l Trianculxr AlciEu.inblLtue eMPimem- 
tiroElie ulTmall and piekeL nf lt3 IT. .S. In- 
HuilLng linprrfPTBlc Ac L'hleaRot early 
luei; hluh vatucy; vixiintaniaratirei; cma- 
lojiCB t rcyrnue^, elr.. rHialoBini! mure lluin 
T.'hp — only r>T lo apprtni] appLlranta, Itlus- 
IfiitiMl Eirlrcllfll free, ('urban Sl'aimm Co-., 
Oept. P. filatiecF.ier. Afaap. 

FHKE1 17 KIFTrrrht f'eru to appra^ al aT<. 
Tilleanlji enClminH' paslajEC. Himnn, K.73S 

FuHert{in._ n itmao. 

FTEKEI PbllsEeNif [Jurade. HrUpiiiia from 
erery*heTr Itieliidlim. Miiitiietuorsll' I'l. plc- 
torlal!. jilr riiiEl*. IVriiliLrj'e tie. |trr|ijMt. ap.. 
iiroial!. ilrandytanvp!, ai1>?ti flwiti ^’pirtnt. 
lA^ .VnjTelci, CaprurnLa. 

2j DIFFEKKN'T Houth Amcriram for onty 
lor, nu approvals. Burkhart Utaninij Band- 

wlfh. I ll, 

lOim V. S., Inrludlns commeTinorBl Lvei, 
PTif itwcli. rtf.. Iftc. Lee, rtrlilaeport'. y. T. 

KlLVKlt Jublleei— 17 differeiU 23c, iVprld 
RpeHqli — "thO different Afte, 10&A differem 
fl.Ut], 2IHHI illlfFrynl (ft.OG. Theie oITe™ to 
■ppTuVal ipmllfanll only. Llil free. VtC' 
Inf-La S(ainp_ f'o. j_ Lmndnn 4 , finada. 

GIVEN I QlR pieket. AD rllfTFrint Honlh 
Hex li]jin[]], Afrki, mil-af-thc-way plai-et. 
ftr. j^chum, A3IHI Anemal. Ht. LouU, Mo. 



YoWK Tried Ihe rr*l, now ifrt the belli 
"(TiaLIcniEO CDllecliun" lucludinf Capo GOOhI'- 
hope, Irlangle, 'nicsatly ortironal. caminciii' 
uyalJvEi, lUe wkti apprpvata, Free ilrmail 
coLleeLlon, xddLlloruil prcinluitu jitien revu- 
lar tuiLiiiqeri, liars alp Klajup Bervlce, Boa 

.71 IT Ias Aneeley. L'altfornlo- 

' Al't'liOA'ALH- Penny upT S Ire lEemi. 
Priced ifEjtit. EtdrLdse. CiajHailtiri. Florid!. 

BC.lHCE Airmail and trlanilc. Beaullful 
[>u£uny ''ByLnii Jiarae" airmail and learce 
Guat'i-pmlj irlamjTlo (pinaUeit in ihc world t 
lire liH'luded in our blpf paekBL of G-U dlffET- 
enl itampp ffoni Aloultei, Grand LlbaiiH 
Veneiuela. JlriltUti and Frcnrh Colunle^, ota. 
All lor Ac li) BJiprpyal appllcanta. Dl£ IL- 
Luilrated lUta free nil It each urJer. Wrlle 
ICidayl Afystle J^tajup Co., IHopt. &D), Cam- 

lien. New York, 

II.LFKTItATKD Album. Hpacei 4A(3G 
itsiapi ; ta appruva! inpUcantg 20c, Bwan 

Htaniiii, Gpl Hwan, Dunkirk, K. Tf. 

CNITFD Ktalei 1im dllferenl 2Ac. BleKw. 

lioa 174, rrowrn Paint, Ind. 

WILL Pay un to J 1,000.00 eaTti fur eet- 
taLi I'nLlcd Hlatcs atampl. W'p offer CUb 
p rein] u nil for early used or UmUP-ed stkiapf, 
Heml iUc fpr yrofuaely llluptratei.1 catsTnruo. 
Arrsde Hlampco, 34 Budid Artlide, Ckirfl^ 
J an J. Ohio . 

HTA'iVi'PB. FJna Hlarllon letU Ptt approii- 
a1. Quality al low prlrci. 3'>ed tlenhcrf;, 

PM.Igj Gramlpy. Klmbunit. III. 

ISHITIKH Colonlri, 20G differcbl tLDD. 
Brltlth Africa fl.fiG. lAD AURtrslU ll.OA. 
IIHI Ilrillih Alla fl.DO 130 BfItUb Amcrlea 
ft.rm, IQb Tirltlsti Kurope ll.CG. All COUn' 
triet In Clock- Amprcnal dept. ertahllPbed 
imisrla Htamp Cn., Uoi: 4i4. Tdmio. 
Canada. 

1 1 lb MTAJIPrt Free. All dllterenl. I'wl- 
are 3 cenli. Prlec Hit free. ArIc fpf our 
AO^ approvalj. P. AL Quaker Hlamp Com- 

pao y, Toledo, Oh Ip , 

T1 iTilt K NTl) ' tVholapalc review— 0 really 
enlitrgrrL vml fret on appILL'Stlon. Empire 

PtflUlPfiv. IlymL.Jt, .TOninto, Cnnarla, 

l''lll':kS1 f; Tup pLcterial' leti, or Afexlrw 
new Maue. I^'nilafre 3c. IlDberti, 90 IF 

Fourlb. Ilaycitr, Sltdiigan. 

LIB Kill A Trlinrle, twh olll*F~tr liuiil e*. 
dliimund-ihiped iliiup. iLlf^r jubUf-e. 
nlhrriH Ecl Ciowiicr, L27E North, licit I' 
mnre, ^1d. 

TIIFK AE|~tvnrlb Sfie. If VOil *Vhii~fer clur 
apprvraU amd buy S9c nprlli or uiofe— lirrlf 
aelet^loD nf U. 9. and lorelkTi — rsuonahle 
tirlcrs. Morlma Blamp Co., 1121 Ollvo, 

jl|^ Tj m ila. Mo. 

HCAJICK "Nftv ipcues." parkcll New £icnt 
Plzed. d la mond - jhaped ''cpiifty'* stamp from 
iluiflla; Nyaialind "Iceitard"; Budan caieal; 
Kticnhti Alorocre; Tansanylka. and other 
irarre CDUolrlec are Inrtuded In uUr bli 
packet nf new and recenl hiuea— itampi 
whirh rnnet -colleflora haye never brfore aeeni 
Get Bill raluable packet today. Only Ik lo 
approval appKeanla. Relmeri, 11^ FIULtdIL 
Fort liVgrlh. TVaai. 

SHIP iitampn World'a larteit, fm la 
approval appririnlf. Also 3-7 braullful 
Frenrh, British celonlala. Foitafc 3c. 
Jvuinler, King, f,ancai^ler, Ohio, 

AlH MAILS t Pictorlmla! G3 dlfTarant 
Elauips fnriu altitiio Cuunltlea ln> EurdpO], 
inebrdinc brautlful New Guinea alihnall, 
imallest ntamp, Ta-ruiihla. Kanalhar, rb'e., 
Tdc to aptwoval appllv-inti. Ilargain, Co., 

Woa r:HP. matinn IT. yew YpfVt. 

■■ FGRiUaPJ Or rnlfe’d Slate* mlKtUrt Jl.nb 
per prpunil IchpuE iDfHB, Bample ^ — i.le. 
ApEirrtvals cent. Elmsr'c I9±A W'aahijxifloii 
yt.. lloiton. 

2 DU Ki h'F K B KNfrTrl enc le, airmail, etc., 
Ibr. 30DF) mltrd United HliEn 35c. R. H. 
Carllnn, GIO HIlLstreet Dldf., Los Armelci, 

Calir. 

AIB3LULH— BrallL, ChiJr, rolcimljlB, EeO- 
ednr. 3[eIir-0, all fur IQC with iloublb nre^ 
Inhiin appinial!. ITcwrr<it Ktamp Hcnlrt, 
2H7 Ktwii.h TTupe, ti!ii Ansejes. riltfmnia. 

Qt>lEHEriT HtsiDp pavkst'. lleceLva wpftil'i 
iiiLsUept nEimp; Vatican PHff aeacce Llherlt 
trlsniEle (ralue I5e>; 1955 Greek Bed Cmpa 
pli'lurLni colJed loaha In. Garden of Erlen; 
AuilriLlan Bushman; new ftpanlah kfnrocro; 
Japan 'nualm citmpy Alinrhukuo; many Mh- 
era. Only Ek lo aprirnral appllcanti;, IL. EL 
SCiinyi Co., F. O. Bol 2H1IP, Part Checler. 

S, V . 

KHEK^II.DC atcEDp. our rhuice, 

with rei|UeiL fOf 52 page price llsl of United 
Hlalrii and fureirn alampa. Plampa cm ap- 
rnOval. RofeTerKec neresaiTy. ftpeclcl $ Nlc- 
araitum IP-DJ — New Huisman Rtamp Co., 

jJH P ine Hlreel. Bl. TjuIi. Mb, 

U nTi^I yitatra, CaTiada. Nawfaundlcnd, 
^ferlcot Where f Out "Fdut Klar"* approv- 
al a. Nothina: IJke them I Write today, Kfp- 
leli, Box SD6, ToCflun, ArEions. 
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GIA^T-EIZICD Zepiwlin Htitnii 

(i2tt V*l. 3(lcl) und bcButiruJ LUl^vanlt itr- 
tn>l[ tt^O fata puktb uf n\'i dlf- 

iftcLudlnf Ajtfbaljin, tulruc. new 
M«rUniqU«H an4 illujtr*tcd llHia— fw 
!□ i[)intival jcanifl I World- Witte 
Stamp Co., Ho!t (HlQ. L-Bumlcn. Nett Yorit. 

U. H. Uftifllvtn No. Al!£, rurr«nL 
D04U) IJiBud. ITatiloelne !SUr, op]r Qt, nlltl 
appiov^iai OteJii V. s. lUt. frrBi Tstnuu 

Hliitjpfo, ft&rJngflold i M*i>, 

1‘liNNY ApprQ^ftte. lh»l smtUff. _ NoU 
Gr™in!TF-__B p i Phlladtlj rhte ,^ Ft. _ 

im DlFl'IiilNMT lue. Bhc SO^fc tPiiKW’ 
t\s. Cnycrt fiteuift. M& fttate, lltMliaUc r . M . T, 
GJ-jltMAMV : Twenty ]iEt □icsnorlel mii^ 
LDiia^leLe roglBloml. OUi^ Kalila, CdlLbilB, 



RARE COINS 



$:3u[td.00' Fon Wo guiTintto i& pur 
tl»e uorld'j hlghOcL prteM for old Colm. 
i.FrCO HnLB u]! to tS.DD0.dd eairliH IDOEl' coat 
tld.dD, 1^ cents Ififl0,DD, Cent* at 1361, 
JH65, ISfifl. 1676* iJUtl, 1606 $30, SO 
each, 3*"c hefpio 1016 $300.00, n'lQc bBtoro 
lOlf? $7!10.tl0. silver doLltri before lOSC 
$2i»00.00- Oold coins tFOSa.OO* l^ape* cnDn- 
ey ISiIlOD, encased noaUcc staitips 11:3.04, 
Farclaa bolDS tl-!!6-06. Half c;ente, l^alf 
illiuod, 2 p nieces, etit- Eend dime for ittro 
tJHifltreied llflt before sandlnif colas., 
Itoat^aocoliLitienp. BcnL SprlusUcId, 

hUssarhOdOtU. 

UJ.IJ ^lonej winied, llo know colA 
eolltetorH up to $100.04 for certsla 

V, ±!. cental High prouiluhn tor ill Taea 
fuirtsf 1 buy atL kIndB. Kcm] ec for Isrica 
coin folder. May mean mUeb protlt to you. 
n. ^I 4 K MehU II Mcihl Bldg., Fort Worth, 

Tc)C**, 

I ODD CKNT tl4*(»— We buv ell OOlnfl, 
rsre and eooamon. Bomo Horth $004D. In-, 
dhan IrLfiAd oenl's $100.06 eecFi; dintot before 
lKa-V-$4aJ: LJbertr nlrkcFa bcrinno l0l4— 
$:t0O.OU; Isrfle cents $30001 ence^rd pn«Liffe 
tUmn* $13.04; half nnlB $£75.00; holr din^ 
|| 75.40; quartc!rs $!100.0S; rrActional eu,r- 
roOiCleB ; forelgii cumnclea ; £Pld dollgrt 

i l^Q; colon 1*1 rqlnif $3419.40; bJIvbt dpITars 
JOSD; l03it — 50C W-44; forelgri coins $H3.3, 
ptr. Hertd 1$C tflctey tw bid 19SH Illustrated 
caUlas (only llUT<lnire) hefore Hcndlnu 
cflJn- Notional- Cbla Coupini/ gprlnj!- 

ftel^ jla£siK!lvu srtl»._ 

T'UO African coins, bargain list dime. 
New Ixwk ^elN. 164u ptcLurcB* dollar bllL 
\V, VVciili. lloi ifilH, at- Peterthurg, Fla. _ 

COIN Callectnial Head ''The Nnihisma- 
t]*t.'' IntereBtinf month Ey. rrle] sUblFcrlp- 
tien, Including booklet, bIi mauths $1.00. 
Anterlcun Nuinlainatle AstuclatJuit, Suite F, 
.Hh .Are.. New York. 

Dt>Ll,AAS For pennies. Celrt MrH^ dime. 
Free silver penny I Salomon, £613 

Atc,, NC“W Tprk City. 

FOR Sale; United Old cp|nt, Prke 

Hut fic. Arcy, iiog i33j_ MUUHOBCe. Okla. 

10 DIFFKRBN'T Coins. Inctudlns U, 3. 
before 1H74, Jje, Com liichande, Bor 3364, 

KflnBJS cm, >to. . 

11 CCINB And hills S.'ic^ 66 for $1.60. 
Otto Cildctwin, Wflllainatownj^KinsaB. 

comic lion ATITE IHs, LEnralru Pa- 
trjgt* Heaqulcentcmilil, OrcEOit Trail, Mary- 
land, ArkansaB. Ran Pic go tl.54 carh. 
Klghty page CBtalpfue 10c. Nonliaa BhUltE, 
Salt Lake, ll'tah. 

£ UNCrnCULATED Colni. ^ nolei, hie 
bargain Hat, all lOC. Huh-Cfi Caitabu, 
rit. AugmtinC. Fla. 

FitKR! FoTolsn colni, UankTintB, anti iMTjre 
llluitrited com cattiocue, 3end 4c iwitfLge. 
i;eih stuicevate aesiL Tathan Cobuo, Sprins- 
ftrbl 1£.~. Mtis. 

TtAllB United SlatCfl, furaiga COltiS, war 
ntriiRla. Catiioa>ic lOc. ^engclle> CderadO' 

Hprirti.'-i, -frtliOfadO. 

UNITED Rlalri. Xarge cent. 2c bronae, 
3c nickel and bargain Hat. 3Se. Thirteen, 
dales large cents, $1,04* GoorfO CofilPh 
AoguHt*.__Maine. 

$1.4D TO $500.00 Eacli paid tat aid eohu. 
Kc«p all old inotier. t^Cndi IQ cents for illUI- 
irtted entn rtlue hook. 4i6. Uticnutacd 
nrlcn, Ruylng and sol line. Coin Eichajife, 
JMn 6. Xe Uoy, Ni Y* 



CAMEHAS^ PHOTO SUPPLIES 



FRKEIl Banipio ropy slity pa£0 phcti^ 
graphic luagailoe — Inter^tlrtfl, InelfUcUte. 
.Toekpt Photo Ifnnlhty. Canton. Qh|eh 

CAMEKAB, Proieclprs $1.00 up. List. 
'Mnorfleld- Shannon, Nuticy, New Jersey, 



CA5IERAB And KiippllM. Fieo llliiatralLBd 
catalog Itetlng evcrytblne phobi:ig caphic — 
b 1LI[ and movla. aha a complete line Of ml- 
ctusconca. leLcscoi»Ui blnumlarB, Held elSa^et 
and weather JntfrumentB at trciamJuUB sav- 
ingt. 'lliMtsa lids nf bares Ina, new and UtClI. 
,VI1 euanlitcedr Votir old equipment taken 
In trade. Writn; For ymir frcL- copy of III 1 b 
big ijDuk. Centra] Camera company,. |Pho- 
iPtiraptilc ticadiiuartet'S since lb99l. Dept, 
K-£,t, £30 HpuHi Waljaih Avenue. CblcaEC, 

llll note. 

$£d W'EEK With ko<te1(, bcaklct dcacrib- 
Ing 1Q6 magazine markets. 2.je coin. Hoy 

j', Muc ?fuuja3f, Eldprido, lU inolS. 

C-^.VEKILA Fans I Exchango plciitteg wUh 
Ivmlaklub ineoiberir F, Uandeu, Box 9S7, 

j^k in C. Wash , ._. 

NNW Bausch J.prab prutur Vila t’6.3, 0^ 
Incti, $75. Mvers, 3700 Albatross Etruet, 

feUn niojtP. CalirijMita. 

4 FUlt Dlruo plmr'a. machlnci comp-lcta 
$140.04. Wabash Fhtilo Supply, Terr® ILaule, 

Indiana. 

$aO.PD Wt;>TltJjY WltlJ yaur kcKlok, lie* 
taila. NO, Bhlnp, H<!]l»ihwcr. California. _ 
M.4KK Money in photoiranby. Lcam 
quickly at Itome. Spare or full llmC. Easy 
plan. rieellHIS eipcTlenm uruitceBsary. 
CummoR achwl edur-aUon lurtWilent. Write 
fgr foil Informalinm eitd r^iolreiiianla, 
American Kcliooil of Fbotegraphy, 3001 Mlch- 

jgan Ai'pnue, llcpt. 343 -II, tThlcagO. _ 

~ li.AViC You a ciniBcaf Bend ten cChlS 
reeenl rutuiber of eur lilg magseino, ihowlng 
hew th make better pictures and earn modey. 
Amerlcaa Photography, lid Camera llause, 

HiK^toO, IT* 3lIlJ;S. 

INCOME From yeur cauHira Initead nf CI- 
penm. Low eget boma ceurae teachea you to 
titahe nhot^mphs for mtgaalnes. newapapert, 
ade^rtlsenr Trmne'ndoti* ttemand. Earn tood 
Mcmey nhetaver yeu ilr«. Free book. Uhl- 
Tcrfal Phetnjrraphera, Dept, 164, 14 Welt 
33fd SL. New York, 



PHOTO FINISRIHG 



^VKOIAL; Hell developed one print frum 
toch goad negative 14c- Henrintj Ic each. 

Phutp Btrtn. Frafinle. W^Himlng. 

ni^lKllfATK lilei'Tlnl No delay t Bell 
fully dcTdcped, esrefulty printed and two 
tjcautirui, ruEi-aiite 6iT double weight pro- 
fDBsienal Bmlargcincnts lor one tinted en- 
largrincntl- — ill fur 3oc culn. The eipcrts' 
clmlccl Reprints 3e eifh. TF» Photo Mill, 
Hex 6£6Z, MlnncanOlls, Minn. 

BOLLB ItexVlmVed:; two hesutlfy] Nu- 
bordcT cnlarffriftrnl*, eight Nu -hornier prlrts, 
iniaranfrcd fgdelCilS. noln, Giant ijnap- 

_slHj t. 5 . 1 ncy J ._A_. Oreenbaj. Wls. 

TitlAL Roll deeelbpefl and ft prints i.'tc. 
Ri-prlnt» 3i?. I0:i5 pitoto eoilerurtar from your 

negative lOr, Deluxe enacl fraiotil M7 en- 
largorirnt 3*C. Vourt® PhulO Bctvlrt, 405 
Bertha .^E., Albany, N. Y. 

MIMA TT RE PhOtoa l3El front any ilre 
film or phato. 106— $£.64. Bonsall, Boi. 42, 
_^fadljpn, Ohio. 

AJrAZrrsa V alne; Siend t«0 negativea and 
lOc (dimol Fct two beaut Ifni lieime Itenet 
.4rt GlcHny prints and bargain list. Hoonoke 
Photo Flnlahiiti; Co,, 304 Uell Arenue, fto- 
anokt^L Va. 

R|>fJ.H Dci'chtpccl, two dated prints* 

plus Crtlinrrmrnt. co4|>on £5c. lletirlnty 3c. 
(Her 15 reprlpl's 2He, Jone* JltudJna, Dev- 
^er^ort. Iona. ''Where tlie We^t Begins." 

DEVklLOP And print jnur eivn pictures. 
Sate time, money with our complete $1.49 
outht postpaid, or pay posintan $1.9!] c.G.D, 
]tii'1udes eleclrlf! ruhy lamp, printing frame, 
photo i>«pcr. chouikals and equliuficru. Ung 
of thOuiaPrte of amazing bargaiflE fit OUr 
free phctfjtraphie AHuanoc and Jiareairt 
ItOOt Ijcnct for it today. Central Camera 
Co.. Ttebt. K-£lt, 2:i4 S. Wabash. Chh'at;o. 

ANY Size hcKlak Aim dcre loped, 2 prlnta 
of each negatlre and two free enlargctuent 
coupons, !Jc; reprlnta, 2c each; 164 or moro 
Jc each. No oriter under S5t Sumraem's 
Rtudlo, Unlonvllle. Mo, 

FR^lE^A^aluablc infoimatlon esi earning 
money with your camera. Enlargniiepta, alza 
SlT— IDr, throe for quartet. SatUfartlon, 
rompl aeitlH' guaranteed. Danner Photo 
alw.. Bes Molnca. lOwa . 

SEM> fiOe In (»lh for our new 1436 
■'Wlntnr SpHiirta Olrl'* art calendar. .5 gen- 
uine phOt'oL Ford'a Studio* Ellonsburg, 

_W!i^h. _ 

FILMS TioTflapecl, 2 prlnta oJ eaeh 3^e; 
£0 reprints S5C. Fine Fliuto* M-5134, Ne- 

Tada. Chiraga. 

9 POffTC.tltD Knlargrmanti) 35eE yiR 
rhotomart, Drawer 937-^1, W'a.iterly, ]t. I, 



POCKET Album with roll detclgpcd and 
printEil, £9c, Kniargentent coupon. Ideal 
l"]iqta Hpfrke. ltni( ^.iT i g, I'aterspri, N. j. 

1IEh\UT 1FUI.. CRsWnlng pVlnla, niLI de- 
veLoiK:d, 6 EUafanteed glistening prints, 3 
cnlargcmcnt'E, £9c. American Photo Ser., 
£64ln-C Nlculpt, Minneapolis, ^lipn. 

£0 ULPitlNTS 25c. Fllma darelnpad, two 
prlnla each ncgatlre, 29c, UhruLllanLl, 
04711 -B George. Chicag o. 

GET The best. Boil devclpped, beautiful 
b(tnd colored enlargement* 6 noverfatte boc- 
4]er prlntg, £9o eolct. Prompt lerrice', Sun 
PlwtO ftet*lce. Drawer T. til. I'aul, Ming . 

34 iteruiNTij aSe— Film* developed."!^ 
prints 3jCr Knlurgenienta 6il4— 25e; 9x7— 
iOc. Low Fhatp, _M-£6>7 Neva, C h icaE-i;, 

COMPARE The difference 1 Roil devel- 
oped, two profcsBloual dnuble weight cn- 
largemcnta, S Euaranteed prfnta, E9c coin. 
Excellent aervln. Nation witl« Photo Eeiv- 
ice, noi 3.133, fli;. Paul . M lnnCaota, 

TWO Pnreaalunal cnlarsementB with eadi 
roll davCloimd and ptlhtcd Sbte. ElCht re- 
prints* two enlargements 39c. RyglOsa, 

Mivcf Grore. Til 

KNLAHGEMRNTb^ From mlnlatuTO neg^ 
lire* [ approx ImaLely .1x4 Inchojl ,'ic each. 
wh?fl onlereil from (VHupieu roU- Fin* grain 
itevdopLiir 25o, Folushop, Jtic,, l^iiA Wui 
a£i1 Xt,. N'ew Ynrat C|ty, 

KGDaK EnUrgementJ 5s7, 14c. 9 for 
quarter, eoln. Send best oe^atlve tniml. 
Aint Photo Labr*. Dept. S, Cedix ltapldi+ 
lowj^ ^ _ 

FIIjM^ Devalois^- Any *ixe, S9e coin* 
InetuLiInx 2 enlargementi. Century PbelO 
j^arrlca, Bni 829, LaCroBBO, WUconjln, 

E4 REFRINTB aie. 14D B4)?rl»U $1.00. 
Rolls devetuperE with 16 prinOf Nord- 

BkoK, 4 . Starwood, lU, 

HAND Colored enlarreiiieot with each reli 
29c. 46 reprints S4c. Cplorgraph, Dunninf 

aiatloti, Chleagu. 

FINER FlnDhlng. Rolls dereUmed and 
printed. Colored FittarFomrnt, or two double 
proreislonal anlargcmcnlB all for SSc (odIji]'. 
Cenuine, nationally knmvn. Ylaentone supo^ 
rior duality. Mgen Photo Beyrlce,i Hoi P-B47* 
Lal^KUBO. Wls._ 

BT'].4UTlFUli Colored onlariEemrnt with 
OBch film £9r. Epeedy aeirlni. i^llaf action 
guaranteed i)t money refunded. LaOrosso 
Film Oogipany, LaCrtraga, Wia, 

ROLL Dereloped. two prIbirB each negaLk* 
2H>e. Reprlptl t]olsr£rni0nt coupoit 

WlHard^l, Boi 5o33-A, Cleveland Heights* 
rthlpL 

RCLl* DeTelnpcd and 14 prints £ot;. Stuart 
Photp. Winona, Nllnn^ 

ROLLB Deretnped. Two heantlful dMlblo- 
WClght profesElonal cnlaraementa and 6 
EoarartteBii Noser Fade Perfect Tnne DtlntS, 
S30 rein. Hays Photo Ser«|c«. LaCT«tO+ 
tVIxeaikslnL 



MOTION PICTURED AND SOUND 
EQUIPMENT 



IPMM FILMS:— 464 Fl, art $17.W, Bara- 
nanlB lOe foot, l^ieye — ISctty Bodp. any 
star 39e up. Featurea rented $,1.6D. Prajec- 
toTi^. mmeraii $3.79 up. New tihqn> talhki 
$15 reel- Lflteat talkie projEetor $17.1. lOttiJ 
ft'. a9ntm $1.04. Feature* $7.10. HerielB $35. 
C|nn Hupntj, Box 92-t, CliU'lnnntl, 

LE.4RN Motion picture theslro buiineBX* 
Hotue-Btudy training; management, 
ttelngj projection. Ninth year. Catuloc. 
Ihieatre InsitlEufe, ElmlTa, New York. 

r.DOil^t ^'ThO WorlHl'k <7rcitt(iRt Paiklrm 

Play." 9 reels, <New) Iflmiu. auperlor thun 
the Oberammernau alage play, rent or pur- 
rtui*e. Vl'rlte Hemenway Film Co.* 3.J Church 
St., BoHlon, Ma.*s. 

ALICE la 1Vuiidrr1and. 14 rheplrrs, Ihmim, 
$3, ID each. Fr-niertors $l.DO up. Free Iflmm 
lists. Homo Movlea, Box 32, Easton, Pcim- 
syltgnla. 

AMM COIAJH. Panjchromatic. revfr.iilrlB 
and tilling Him for all Amtit caraaraa Home 
titling i1ata. Subject):. accefliorl^'B. Film 
ftpeclallles, 111-p El Mimle, CJtllfnmla. 

MOVIE Prujerior $5. DO. Film 2t foot. 
Block, 14.51 -P BTOB[ lwa y,..N>W YotA. _ 

hTI^IM. film 14 f^]j, rented : catalogue, 
saniplaf, 3c. PlnlcrprlECB, 623 ChcElnui, II a- 
jgera tw n, M aryl and^ 

1SMM, hrhMM SILENT SouniJ prolecton, 
AlmS!. nought* gold. List, Zenith, 30$ 
WcHt 44lh, New York. _ 

lAYlM FCHMPMENT, Catateguo 
free. Kldeif. Dfliit. lJ-30, Chej*ca, Nla.^ia- 
eh LI) cits. 
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POPULAR MECHANICS ADVERTISING SECTION 



TEN CdftlTB brtnra iwo usihle Ifimra "CTid 
lltles and bift ralitoicUt ILIja inii lupplF 
harjuina. KaeUii 1*3<litriC!i . Mftv^niwrl.. towi, 
Vmir ii^(nlei, NTor&a] arul 
hH«tK('l4«LUie Itiit rurtifins. ^hSc. Uillo. 
622 MjrtIC Avt.. Il rouiiii n. N, T. 

UO^'lE Kjuli. «ni| Ktiuin. pirhiniTEil 

£5c U||. UMnc tiFJriJi:* li»ts anj thrfe ISmm. 
end tUlM. Art sainplfr* HTi^: 30 itMt art 
screen KSt ilrOO, |"'aettli! F||nu. Pli? Nl 
High I mi. r Tplb‘U'amI. CAlif. 

16 3^1 Mr fi'lIritH — HtjnforfJ -Southern Melh^ 
odlflt Jlw# Kcm'l foi4haU eiin*. iBnfl PAai- 
dena Rubo Fannlii, Nevf art fllim. 

2Sc for art HaiupL?. Send far UlilatritH] 
art catalogua acid cofiipMe Ificniil. and Biuni. 
3.1 ill. HollywDDd CIna Film DlslributarB, 
l^orth Highland, HoLlywnodr Citifarnlft - 

163iIM CAMFEAR, Piojixtvii, 61m b. Cal^ 
^flloffutr, !lc. lUedcl FIIib^, FurUd^O hlp. 

STAND AliU lolihrti— 8 f«*l 1«, Arj quan- 
tity. .^Tarlibi, 41UQ Uf^lilT Hoad, Halttranire^ 
_Marrlnnd. 

IrTKt; Fftnyt tipci9ur« Jneter 

RhintPtirti M.SU, 4ffl0' Iflinhii hrajettnr I'.'Sa 
witli 106 natt bulh, 4l & 11 'PTuiector 
LlbrarT lllnia. atnt anyvrhtire. ChCMWBt ntfi- 
stereo, miniature, Lelca. sound ISlutfl UJ^ed 
ElS.fW tcoL nllent Cl:. 00. ']H:ia «aU]buue 
ready. Trade>i in:«Dledl. MinjuU^a, 1^44 -J 
_l5a?lnn Itoraii, New Yo rh. 

EASS Eargaln CuUiHerL tVrile Inday ttft 
jtmr free cofjy of the lat'esE. jirBaL»t Bbhi 
E arealngram No. Slfl af 16cuiu. rino appa^ 
ratux. FlUrd with rare haritalqa, for In^ 
stnner: Keyxtucie A icnn. eainrra and pra^ 
jartar. latenL type, ragularly at lla«a 

only I'i.T!!. 14D ft. ISnnn. Mono fllin bi- 

ctudlofl rcyenjnii 4 12.9^. Wlllo CEno eipo^ 
sura motor, IcifulUniB. $3.1!I. Bisr CainEra 
{lOL, Dept. 110 VVr MiidlliQP St.. Chl- 
raan. 111:. 

3MM FILMS; CarlHmj. Eravel. List. 
Llneotn Film Sereice, Box 2011' A> Saglhan'. 
^kh. 

SUi'KllHr'i’EH !■a^lf^lrp[l!^•l]^: Iflium firm, 
IDO ft., either hijuj treiit $:l.i9. 

TiarjtaLrtB in u«d entilptntn. send fnr 
eirttilat. Potoilinp. lASA Wett New 
yprU. 

WESTEUN Thrlllerj — MJ ft, 7!fC. Jenej 
FltcBtM, 207J> ttlehland, Ijilmrood, Ohlik. 

tSMM FILMS lloujchl. ekchanjcrrl. 

CatalPKue. loe. Fnivhap. i^sba Wcu iis. 
Kt* Ynflt. 

DEYKl.OP Your own Himm. motrieB. COffl- 
plote oulHt, tS.lS. Cuts east of mnvlea 
LIteralure fm. HUdtnan Enclneeilng, 4G9 
trrln Aer., HocheHtcr, Fenj ii i, 

lOO FEJ^T ailMM. 27t, Bataain lilt* 3r, 
Rolf in an Film I3erilet, ST Bmad. Altmrvy. 

N, Yr 

highest Pricev P*ld for u»d aim- 
movie ectUlpment. i^end deBcrlpllon, Felo- 
rium. rift A ita. New Forli. 



FJL^IS, Frajeelara. lOe win for lIxLi. 
Capltat iTtHlucliunz. BoietUle. Kaiuii. 



RADIOS, SUPPLIES, INSTRUCTIONS 



R.VDIO T^i BuoK. Juil ciff the ptbrh. llit- 
Inl! imvwtacit American, Moilean. and Tanm- 
dlan radiP Rlatinn!i. Alio valuable Infnrmii- 
tlon: m»kd ynur oiwn raJle "B" batl'erLei; 
chanire aid tll'Le hallery radlni to new two 
volt type; Jiroit iBvlnp on bailer Eea; double 
acrUi far beELer reeeptlont chance 9ii mil 
stnTace bitlery to operate new I wo vnU ra- 
(Hob; rebuilil old wet stenraEC or car ballery> 
11 he new: unite crystal *ef unlng new nill- 
llwi paint Bu|iertePllttve Jix eryalatl dia- 
grams, fnatrucLlanR. far wlnnl drlvrO rli^rlc 
mchtlng plant, UHliig aulomolille part*. 
Timken iKirlnKB, belt driven, 6, or 
volts, opera to iuiUdb, matora, light your 
hoinei alao InitrucclDn?.. dleRraoiB liow (o 
malte lulnmitlc damper for aFjoui Stic la pre- 
rent deneenHia chimney Area and over- healed 
Htovft pipes. Sant ixHtAgc paid only (I. 
^nverelgn'ji: ilalot, £bP3if ILoseneal'h GarilenSj 
Tortoitn. fianada- 

MAXrFAmTHE Super- sens! tire Imib dli- 
tanco cn'stala. Tbe» oxide processed crys- 
tal* tell everywhere fat !i6r. Camplete hit., 
Instriicllnns, chemicals, maid*, special raw 
cry sE ala. etc., suETIcleiit for one hundred .19c 
eryHlalfl— tS.60 |He.Lpald. Radio Supply Co., 
Ltd.. KdmonlOn, Alherta. 

R.^DID Riprrinicnlets hnd set bulldOrt, 
Farti and hit* of parta far the T.R.F. Four 
vrlth all metal tube*. Gli Tube 112 VoLl Farm 
Aei, Eepnomy Three. Five and Four Tube 
Little Dtanl. Aula Itidio ond PorlHlile But- 
tery Set described tty Popular Merhantes. 
Lund MinufBctUdbJl Co.. 1.3 E. Ohio, Chi- 
cago. 



AL'UnrioN' aueoeiJ aecretj. Why risk 
fallurei On prepared. H.QD, IVllI Her man, 

Itoar Clev el and. Ohio. 

fiADlO EnglQeetihg, broadcaiElciE, asla- 
llon anil police radio, aervlcins. marine and 
MotHO teleirapEiy Uunht thoroucbly. All ei- 
pcnics itiw. Catalog free, Dadge'l losLItute, 

Aehcb St.. Valparaiso. Ibd. 

GLARANTEBli Radio tuter,' i!.je. ^ 
hclnia delalli. lUdio-Triclatt, Boa 1126, 

Qtendive,_ Alont. 

RADIO. All phiBCB. AiPaEeur, short wave, 
experliiLcntlng, let building, broaddlillnEr 
servicing, ot'e. CaEnplet* list CHOmmeniled 
books free. Fupular AleclianltB IkcBl, Jloom 
CSS. S6Q E. Ontario St., Chicago. 



MUSIC AND MUSICAL INSTRUMENTS 



LEARN Moiletn mtrtle trranglng, Per- 
Ipnil c-urreaitOoUenre, Melodtr ^luiiie Metb- 

Oda, P, O. Box 1^97, New OrleariH. L b. 

I. Earn HubIo at home, Qroenleaf &huoit 
of ^] 1 tak, A-lilkp:!^ Ilroadway, Chkago- 
1.KAHN To arrange musleT New inelhud. 
HelallB frw. Lew GouWi Harmony .Siudlo^ 

j^caca Bale. R. t. 

IIFIII'ILT Hami and PicheaEra In.Lrc- 
menta, Honeall? rebuilt — fully guaranteed. 
Catalog of new InitrumenM on request. 
Weyhiann Cdinpany, Dept, U-j, litih and 

Arrh Kla., PldliJelpflia. 

F.AllN Ypur'chvn mualeil itmrumeht. Get 
tree details and fees allncllvo savlnas bank 
at your muBle atore, nr write Fred OreErch 
Mfg. Co., ,121 So. WabaBh. Cblrago, _ 
ILLVirTVFE I’^lntB UUaic i/y'hanii Jitst 
like orcheBlraElona. Only 12.06, JdanUtyp^ 
tlO., Ft'. i Vam a. Indian a. 

HAMPLti“»enl frea,’ Aluilf renroilumoti*. 

ll euijitw^llLdg! . , Othl und. Oa ltf&m Ih. 

lifHElV— iTeTiullt haliorialJy known iniiru- 
menli— Birgaiil pficea. Supply llJulted. 
Wrll* at once for InTarinatlOfl- Tom lirown 
Music ^glnp any^ jjrklth. Wahj*b. Ckh'UgQ. 

HONU^lTlfTKli^i OfiifhOffluniij— PhoiWIEtTiph 
rtford of your Rong. manijarripl, Mu*|ial 
wminitenienEt, Free inform ill«L paraiiuHint 
Gong Recording Studio, J-4, Box IfrU. llol^ 

lywDPd. Calif. _ 

VIOLIN rntllw! ’ioMlful^--on ered- 
It. Eaxy lortirt for wonjerfut InutrumfotR, 
Ocl detallE LOtlit. l^end fur booklet. Ou^tav 
F. llenMhE. Fliti her Htudlo. Eeullle. W wgh. 

AJIELMaN Ilnis,„ Music House, Atlas 
Building, VVa iltip Kton , 1>. C., arc now ai;- 
HpElng song ppems warthy of publication. 
Mcjn.bari': Nat iun nl H oard c>f_Trad e. 

(HUT AH Banjo teach rra. learn modern 
dollar- pul line BchemOs. Handbook. Vl,9b. 
Free folder. iVarrep ?v. I>ran, Vftrlt. Pcjjiig, 
PCBJ.H41HNG And rrltlelitm a^rsIreR by 
HoHywo^'j Rr*t muslr nubi liber, Eaurulen 
Puh] lean era. li-lofl. rd17 Hollywood Btvd.> 

Moiiywiwjii. cmif. ^ 

HONUW PulilUhed, Arranged and flimpoaed, 
royalty E^bIb. VV. CaaaL Muile Pdb.r 012 
MartteL, SaiL. Fr ahCf seft 
^Kil» iict to mtiiST publlahed. iiiwd 
poruiB. McNeil, Baohelqg of in#^ 

W. 27 ftt.. l.hB .Angeles, caltfornia, 

HONG Writer* — Wrlie for free book. 1 d- 

djana Hong Btireau. sialein. Ind lgna. 

KoSuVVR J TEBS— fl Et in Insl do facia. 
Free bsoklct by fampua Broadway eampa^et. 
ftangwrlteri Instltulo, 360C VVadswoTEh 
Averiuf, New York. _ 

MGAfC Cotnpoied in vrardi. IVondertuI 
jirOtiQe 1 E Ion. Rauer Brna.. OHhhoiih, Wla. 

FtONGFaEMR B'anted. Yaur lang pub- 
llahed. National Song] and, "PM." Tliamar- 

tWO, Maine. 

DITO-FLEX Reeds for clarlnelB. and lat- 
ophanes ellitilnale your tetd troubles, Wrlls 
for circular. Duo-Flex Reeds, 1304 111 Ave.. 
KvariartlEe. Ind, 

KEVV* Deal. iVrIte Keuuola non grit era 
Ser vice, Bhennwh Branch. Lqh .Ingelei, Calif. 

WANTR(>- Orlgli^al pnems, aungs. Get 
our piOpCAltlon hr*!. ^f.UM Fubllahers, 

Studio BIhII-. Portland. Or*- 

SDNO WRITING. Oood modey belne 
from ROngi threugb talking pletUttB, fad la, 
phonograph, music pubiliben. ''Hit" writ- 
ers rtrUe. arrange, compore RIUslc lo your 
lyrks. iyrlca to your music, Wt tubnlt 14 
Rtudle* and other marketi. Free rrndlhE. 
f’end for buoklei, Tlnlversal Sotig Serviee, 
b 71 ^feyer Bldg., Holly Yraud. rallf, 

BGNG Writort, Send for OUT "PuhlljJs- 
Ing Agreement."'' McKinley AIuiJC Frlflterii. 

1,101 tl. IMh St.. Chicago. 

Have Tdu seen our new Imak catalCiET 
It's free. ilu*t tend Itc postage^ PocMiler 
MerhOblca MegaElne^ 2M E- Ontarln 8t., 
ClkbcagO, 



BUSINESS OPPORTUNITIES 



I. OUO W.tYS To inako uiortcy In Rjiireilme. 

Fvei'v plsn a ivLnni'c. FiFtlculars lin-, Frank- 
lin Pulillihiiig Company, 360 Narlll CLitK 
8[reel, D e pt. ■Clilcago. 

FUEK Plans, books, circulars. Mahn thou- 
sands uf dollars selling by inaLI. llunie. 
.'^pare time. Mall Order InslituEa, 1911- 11 
'fompltlna Ave., BToahlyn, N. T, _ 

NEK It >loney fur your business or Invcn- 
tlon? tVclIe t^nte. Tower, Eyracufic, N. T._ 
HEP.lIK Fountain pen*. ItLcady Incamv. 
protlta up to 40l)^. t^nn! 'tk far complete 
Inttrurtlpn epufse. Chicago FognE'sIn Pen 
Hi;rviM. Dejjt. U'l. 301 N, We lit at.* Chl- 

caiEQ, 

UPElLATF Chain world'* llneit money 
making yebdlng inacbinrB. Ik] It fout prwl- 
uetB — same rime, instant BucreBH! Rineil 
capital — prOHEf 1mm eil lately, No rurlOelty 
seekeTE, i'endr KlmE, 12da Chouteau, 

MV. IrfUK , 

FHNK Booklet deEcFibrB ID? plana fof 
making tim-SlOH wrekty In home or oAliie 
ljualnesB of your oivn. National licrvice Bu‘ 
rt^u^,_^TlillBpppi.i, Go. 

GltGVV MuBhrooiinB right naw— a Btrady ID- 
■omr-^ln collar, Ehtcl of Btolile. KXCluah'O 
new process. Rigger, bctlcr, nulchtr cPofU — 
more ii]oi»ey f9r youl Wq buy. Hook free. 
American ^lUshroum Industries, DepL, 912, 

'forunto, Ont. 

RTOP KuueaEing — Start crowing I You will 
— after reading Fnllo No. ,1, I'nuiual 
"'plan.'* No canvassing I Work half da.yB— 
luiine. Prepare for sunwlao! Natlanal 
FuHoa. 711 llraadwav -Arcade RuUdlng. Los 

.Ingeln. CellL 

MAK K ('aitdy at home or start busInrsR, 
Book 990 recipes I^.Cld, Box F> Mac Supply, 
KhtoradOj tlllnnJB. 

ririLt) »w fa cm light, automolille bat- 
teries from old. UaltOty Laboratorlo*. 

St. Piut, J^ T inn. 

M.VKE Monty eaioflng phot^OI. tnalnic- 
tlon*. aric. Mack, Bog 137HP, Fran- 
.claccL 

Sl.lEfE Money ii| mall business. Book 
cnmplele plans 3.''ic. Rnohmart, 1112rp Uam- 
ntohnl tit.. tTalragp. 

NEWN14T Quaraniced formulas, Blggoat 
catalog freO. G|»acia1 priecc, leads. G'bson. 

rhejoim. BP-*"9g No. Rarlno. f..hlra~ . 

''KEY To Business OppartunlLlei" fna, 
Goa<l*l]_Agenfy, k.V_ Kills, Itan Francisco. 

CtIKTH £r. GrIlR Ipy lUaEl 11.60, Lltera- 

lure free. Pitg. 'Middle, lowa, 

KaRN Uitlck cash railing miiahrodiins In 
cellar, a'bed, attic. We buy crop*. Guartn- 
leod malerlals furnished. Easy, odnclei* 
method. Hook free. United, :it4h-A-lT4 
Lincoln Ave., Chicago. 

PROFITABLE Homo manuFaefurIng np- 
portunlElca, Llleralurv free. Terrene, 22 
Jttatl&n H. Brooklyn. K. T, 

COLLECT For raerClianlH, durtor*. ate. 
Good fncQine assureO, WTlta Colo Aaio- 
rlalt?. RyrafueC. N. Y. 

II. VRG.Al.NH — I'alnt R.pr 4 F eutni, gasoline 

engine drive Terms— trial. Ilchnicic Paint 
Spray lljucltange, M-iS.t, Troy, OtilOL 

RTEABV Cash Incpmo laBllycrlng tnlnOTB; 
repletlng fixtum, ta'hlewarc- Easy fartory 
mathoda. Exp^ctlerlv? unnefeRBarr. Makr cut- 
fllB. O'cuator, KP-S24 Highland, Detroit, 
Mlrhlgao. 

TURN' Your tpgretime Into caahl Twelve 
mi»heymak|og *eerot*. lOc. ]^lall*ervljce. 3321 

MeKifikr. Bf^keley. caljf, 

AMAKCNO Oppert unify 1 Earn big meney 
helping nthera linpraye Ehc|r eyealight. FEe- 
itere Ih^lr eyeatrgln, near*lghtedhe*s. far- 
nEfrbteHlnaA*, and aitlgmatUm. Exivorience 
unnecCNiary, V*e my guaranteed ayatem. 
,\r B, JacobRon, Hog >ld, Panden*, fallfor- 

nla. 

IVI PO HT.I NT Itlessaie for ambitious pen- 
pie desiring big juaney. I'nllmlleil possl- 
ii'jlillea. Heflfil. Garden. Hartford, 

Cwifi- 

KELL By mull. Make thousand* of dol- 
lars. ffotue. 8pare time, Jiall Order InEtl- 
_tuje. 199-W Tompklnft Are.. Brtro kj yn. N- V, 
JlOMKtVOnK. Jrtg money fur wooien. 
hays, girls. YeatrtIUhd, WtUt Ed. AbhoE.1, 

RochFBtrr.jyetninnt. 

OJ'I'Oim'XITIKa Galore I New letter 
(TUpIleaEor complete Prnfltahle aalea 

iit:htK! Deiiilla, AlalLuart*, PM-3.. Clrv- 

flnnatl, 

fl7 PROVEN Money maklug jilans, SI 
renla. t'ronk Turack. 127 Start Rldg., Ex- 
purl. Pa. 
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VVANI'KJ} Mein lo opta cle:anlni;, dyelrij! 
■ntl i)r»BJri£ Shop!!, We teich you lioiv. No 
FEperienre iHN'riaslT. Cwnplele miir.it nnl:^ 
tS pcdtpiild. IL Puuoni}/ Uh, lliiL 'Lti 

jrfet Mplneii, l&wa. 

' LATTilaT SJmiw inaliini Tfciii!. KUinl'em 
RerrlM, 9Ci Wllnut Avenue, BiJtiiiLore, 

^l e rylm-d. ^ 

PbAT}’; With niehe]. Blivet, rk-., rc*]Ever 
DilrturN, J^rfteotuTx, otiitleuJen free. Mutil- 
rrifti Artitctt UlLlij.. HI. Lt mLs. ^-lo. 

tiKLl, Apel Inniall ■.uloniatic oil kurner^ 
for watcr^ ^Ltani heat- Ai hte 

profit, till Jluroer Cu^^, llthi WiEtiluRtcot, 

Ck tp*m>. . . , _ 

KT-AltT klJent ByoLtm mail urilrr Uuiiinrfk 
DttAlli foi^ ALaMij). .Anhon Ben-kc. 771:2 Blau- 

tP->. tifevetend. trtilo. 

W>; Ktarl you hn boElneAH, tumlEhlni{ oul^ 
ntj iTitj litilrckllurK, operathir "' 1 +Ticelallr 
OtttMly Factor^" hufilC. Mert entl MiJuieti> 
earn fS.'ktH) up !□ S7j<.tI0 Vr(NiH]jr, tU or tti4ro 
tiii|.e. Hoohlct free. lllllyci llis^tlo, 

tioa.. lira wee, I, Kaitt Orjuijie, N. J._ 

llhl.ll. lihe iy|>|Kirtunl[j acekerB niint*, 
mpied ffflrT] orlflinAl let Lera, ldtl0 tm |:f.00. 
t^iinr'ftOteOiJ eorraet- ArmouTK 704:Z 

Utaorl St. „ Flnshlnn, X. T, 

m.IrKB FsjL BtLIlnc proUuirta at liunre. 
Forntuta catalns Tree. lytinieu, £I0» Puik 

UhtEC. I» . 

FHl'li; BoOkA. Mull onkr. lioim work. 
Clreutar iuFtlllTiit. fkaiiiti' apfireeluled. 
Dolaen UenlJ, jO QaLea, lirDuhlvo, New 
j'prli. ^ 

JJtJty Atkl bliere to HHaln eaitlui fullj 
(nplalncd, pirtlculara free. Ijur ttecMee, 

tVaiJ^kwr cl a, Qhift 

^rt>NtlVMAKlNfi Fntti:FHrLM«B (.'»□) one 
year' I BuMaeripHUn tl.OHr I'lirlJ. SS-l P1nt- 

tpple, B rrigKIji^ n , N c w Yurl t. 

kfAlli BufllneBA., R.tut Binall, KvDrythlrrff 
tUiVisMeiL Free det'tllis AfelrcHnelk. P-2. 
ITIrtrlnnell. 

START Own buElntBS Tflailytrlnit JOirrorB* 
reRnlBbLni inctal, plated artleleB, auiufPBrtBt 
tableware. Etperlrnee unneeFsaary. StiibII 
luveatnaent. Comklnallan outfit. fiprlnhEe, 

Plater. 127 A. M arLwt. IntHana. 

PltER LUeritore de^rlblnjt ]00 liu!tliH.:.l 
]i)ana. EarTi t7o-$l!2.7 weekEy. Thonddon 
Fo.. TifT ewlE dr ..M Jekljian. _ ^ 

Hi^AL Money for hanl wrvrtier!*- Free Mt- 
firatVire-. iJQWling. TmneUen. K . 

"SCHFMKR Maeaiine." AlllWc. Ohio, 
prliUB krheiUEi. kleaa, bodlfleif kFLoKerit. for- 
loniot — I iLh winner*: (to.ttftp to tuo.ano re- 
port«4|. K^th yeut; HI. DO. Trial Epi>:liiT: 
W1t H>Onthj :in].y :3tH;. 

THERE'S IHji money In the collertlon 
buRlneBO. Raallj, oo|ekly learneil. Write 
t‘nte .AJitnrlftlea. fi.vruruHe, New York. 

nOOT> Profits weekly. Plan 25e. Kurts, 
rioll Firth Ave., New YnrTv. 

PitEli jAterntfin-e— lUisLnetj of ycutr owfi 
— Kri-are tioie at lionie. Kekler>i, :il7 IV. Ke- 
t Lanai, Mriyaukee, tVta. 

OKNI'INE. No nnvvRlntr. It Etart.'!, 
Itovd. 1S20 LtSnIfe. llinneapolia. Minn. 

FnKUr Our elalk [Ijute buTletrn dpprrJI>- 
tni!' h uitclrcdk of nHOory htakirut umnirtimltles. 

irmwtharne Service, Itij NO. lUb, JlawUturne, 

S. J. 

PRRllt TVutllahle mal) oa-iler liteae thoiv- 
liiR h(H? |o Rlart buRlrre^a. H. Baber, 'I'lhl 
Wlnthron, tTbtraao. Ill, 

STAItT A eollertlon huaffieBJ. No rapUiil, 
ifOud Hi Me. FuTtdaiuentalE ruvciikd. 23t. 
Hmtnfi, Hlt.> Fuii-lrr. Hninha. \cl>rakk B. 

SfTmTKDt Adjuat yourieU to ebenrini; 
ronditiutm, npprncnitv l>lniit Fki^rribcB 
nov deprt£.^alon-iiiaik demands, new open- 
JuRa. Trial BubaLrlptlort ±jc. ISea 
WrodaMe. N, Y. 

tVQHK AIT home. Carve, palm end deeu- 
rate retirda. Inalrurtlon, information nm] 
3r>U warl^tlaa of eourd neBclf tl.Dfl. Jolifi 
Cteala, W'ortd'e LerECjt <loitrd Oiowyt, 
IViFiioni, CalJforiele. 

INCRK.tSK Vuur pro^tlRe and burinesB 
In' uprainji an New York efike, Only rtHC, 
fL.fK) innndtly. No roam nuriilmr required on 
yaur alatlontry, rom patent prraenneL. Kjtah- 
liRhtd 15 years. Co-DperatlTt Afall Service. 
_1 24_LCilnrton Ave nue, New York. 

JOtl PRACTIC-Vl. JL«iey-firntnf pUn^. 
Cij [eti asto, !17ir hedw: utl. nabliiniE. f-!LHr. 

FltB:!-' LllftafllTe dpAtrllilnJI tuoinr-worh, 
I Hart’ll Eire oppurtoouies. No eanvuulnt 
IkiVM- Wearer. UmUh, CaEtr. 

FBER Planv, boeki, elrculara. ^iake 
thuLuanda ef dntlara aelllnji by mull, Jloitie, 
ftpare time. Mail Order iREtllUte, 193-0 
Toinpklns Are., llruolayo. X. V. 



I'OPCOltN, 0rl4peUe. rAttederla-p, iMrtiio 
Ha Ip, suited not niaL'hJiir^. L.[.iiur Eaklni. 

13=9 Htab Hk, Hpriintltcli]. Oll1u. 

JEO.MK MHlIIng upbtlTtunliLCB. Operate 
■nyn here. LUeraturc Ik situ up. jjtewatl 
Morse, HH13 Oak, Flmlri, N. T. 

J^KARN Mtirblelxlnj; with our isnpiv -while 
vltreoua eement. Aldket concrete [iroduETta, 
iasea, npiellLea, a-tatucA, rEicnible tioLlahrd 
iii 4 rble. Make your own muldA. with our 
ruldier eompotltlon, euu^la rubber. Cold 
priX'i'Hit. no bBUL reunlrcd. Illme brlnitB aairi' 
jilo mold, with martdclEed oaal, Cowell In- 

at Hute. fTTuylJnj', AlJinhig-aet, 

FLM':k Elmikk'l Lk^Tibea IQ? plant for mik- 
tnr HUU-HltlU weehty, Ln bnino or office, buai- 
ne«a of your own. Rllte Co.. Hi Orand Si., 

Xe* York. 

1.1 tlT 1..ot* of mall. Money makinr uCT'era^ 
etn, Vpur naiine In Id.vhci dlrectorleB> ijc. 

Il0i j<! wo. i$-2T C ijefia bs lie ;_r Hietntt.T il, 

HT.illT lAltl# huslpeiJ anywhere, Everr- 
thinit runilBhed. No canraulna- Maywood; 
I^.M-^'23 BPudwaJr. Nqit Vurk. 

.ARTlFltJI .y.|j Marble tanitary noorlnit, In- 
rtirurrioPH: emerlnx wiud nr eentenl finerlnf; 

ib^h thick, fifieproof, all colort, low cost, 
urniLiitentuI raBtlne. ronereMi pieEter,. patiltF- 
■uacLio, RariJen furniture, itatuory, fteilble 
mnlfijt, paL-lLcultre freo, OhrU, Mahler, 
Klmont, K. T, 

1 iiVANT To send you proof of tin) woti' 
dcrftpl puIHtir: power of PupulAr Areihanife 
MaEBElrie^B <las«LAedl pBBi*, Wbat'i jaur 
pro]i<JBEtlOry7 iTrlte we tfliliT- F, W, 3ohn< 
Mb, 5Taai£et, c:ia4Kltled Advert leliiE, tl. 
OnLJirlo flL. Clik*BO. 111. 

"TllllX Idea^ Into eBah.'" Freo (tBtallB. 

MBrtliE^-PM^Safl Kcrnardlno. Calif, 

M.Ml, Order burlneoa la your dpportunLty. 
lifany beicafi imaEl, now Earn thousand] 
yearly. Ng perEnnal contact. Doundlua op^ 
portunlLlei. Have half orcr 3d yeara ciprrL^ 
enre: w'llt heln you aurceed. Eend 35c for 
valnable hookleti. none fru. B. BienLaer, 
arp7 Smrth SIeL, Philadelphia. 

CHiniiCAb I'll: pert will remiHli formula^ 
and tr*rTc mreta- .*11 HbO*, lAita fret 
tv, L, CumifiMsa. Ph. D., H39 <3ordfiin Ave.. 

HvfarilR O. N. V. 

By mat]. Rnoka, nnvEltlex, Bar- 
|tfl|ba.E ri!ii prnCiLt Part Leu Ian treo- U. Elfro, 
!1!!.1 a. lieiLTbiim. ObieagiQ. 

PLABTEX InduitrleB offers Ipduftrtoit? 
men an opportunity to start a bufloC^s of 
their own. lua-bufaeLurlni! art fwtla, nrFtl- 
tleji, Bouvenlftr In Plaulci and malfEiile 

liidUtlon, oc material nrakei £1 arClcleB. 
llubbcf ptOMEdd furnlalted for apeed pruduc- 
tlofi, Bm*lT inte=ilnienl hrlnyi bLs nturni. 
Ypu ere Just in tiuia lor the biR ]9:S(T bual- 
ue«a. Write for interciitlnii baoklet mailed 
fm. Plejte* jnviuatrSfii, Hept, A. J81L3 

WathMotW .A ve.. New York, 

OH.VRTEItB: HelatvarcT heat. rhr-apciL: 

free fovm^. Colonial Charier Co.. tVltminC- 

ten. r>e l. 

HrtlrEKtl With ynur prudurEB. Learn 
how. Formutaa. Procaasoa, Analytical serv^ 
Re. Oalelgi: free, B, Thailj Co-^ Waah- 

mytoh. D. C, 

fiOLlI IH.atrlcta and oreurrencea of entire 
1 'Titled StAti:4. CoiiL[»lelL'e map SI. 09 post- 
paid, C. C. Iloyle, Roe ti.1-1, K1 Paso. TViiaa. 



hfaNEYWAKfNG 1 QPPORTUN iTlES 



f.tlu* UN Show card writing and alEn paint- 
ing. Ite JnfieFrendent. flpen your own fhoi>. 
karu H7,] Ih ilUU vreohly. Inal ruction iHm-ks 
and lellerink charLa {3 poitpafd. H. Pom- 
erny Cq., tlil Tth Sf., Ile.t Malnea, Idtvi. 

Xkvv (n T..tt1er TirS uteri Foorfolil j'roUta 
uainy, dcmon.'itratinff. Aluilnkirts, 

Cj nrj nnat I . 

ori'OltTuMTlEa— Lueally iod by mill, 
Btarap. Klrmte^ Bafei, 333 Lcivenwprth, 
rtsn FranriBcg . Caltf . 

NfAKE ireful artklcj from klSnkert 
found lb grdjbArv iilteB, Real money niakinf 
mipnrtuniiv. Write it obre for del* lie, 
Adolph REntl. 1:3531 ^lorap Ave„ Petrott, 
ATtfHlg.ni. 

DON'T Panhandle for a Job I t^pportunlty 
lllKeBt dearribcE hrLter lUEtbodE. Trial auh- 
arrlpllon g.’ic, ISox laSB. Wogdaide. N. T, 

5 money JEsklnit nlans SI. 3.5. ,*ko thOb- 
sand; pF '"Fakiil-e f'rreff SerreLs" 

Write It once. The Counaet L^ErvRe Club, 
2l<l - ^|h AfcnuF, Slulte 1192, New Yerh 
City. 

M.tKl'l KUCtcTlor hath lalte Sr puund, {T-cLl 
U5e pound. Foripula. only (5.90. Fanry 
quart Jar Si. 09. Nu asrnii wanted. No In- 
quErlCi, MoUlrhrOTti-& Cp. , 531 Eaai ISlh 
St., Hanvas City, Mo. 



19c BRlNOft Copy Notlonat Mall Order 
News. National ftaJOji Herykie. IkH 

177,1- PMM-1, Hni noke, VlrylnU. 

5'OUH Mparetiine mh o«r Meaf arc wurlli 
real ntgtiey. UrLylnsL pluSBant- Pwitiveb' 
no JnT-rst'inebt, aCHEns, or "bunk." iJrrtLuL. 

Tr*npleclty, California. 

lilE .Solves money problem a, I'cratal hrlnici. 
deEai]^ ’□cores. Bus 22311.. JAckaon Hellhtu, 

N. Y, 

HidCBIVE BLq maili. itiiBatipea, aanapl-ca, 
offers. Your naine In 11,009 -director fca, aent 
to manufoclurera. publlahera. napply houxex, 
S5r. with cgtpy cA- directory cgntftlntnu yoitir 
naiire sent free. i^ulLifaM-kim. Eoaratitecd. 
Nat'kmal. Hny S|jiliaH.w. Mich I eai^ 

NEW \lalL onler or lobal LiUilnea.t, De- 
tmla. Afri'ann, t,ewl}itnn. Maine, 

ISHl OppgrtunlEy, atau:!}' |iLi;i)cg.j, Partlb- 
‘ularj free. Cltirlea CrahLree, Chimcellor. 
ViTgirtl a. 

htkadV 1 ncume aa-srrrcJ. Purtlcularz S3c, 

ITlenhrn IjQchJ, I-7H3 Larrahce, Chkflgn. 

MILLIONet Jpidcu^! Hup ply tlimn amac- 
ibjl jofi-STCttlniG; Informatiun t£ot min 78 
opeolnial. KI^eb doll ant paid you; we fill 
your orders free. Rtamp brLnrE detain. 
■fNr-Oprratlyc JServlcg. l>ept. A, 77 Hwib. 
Buffalo. 

PROS PER [TY Home work ptan, Sc Rtamp. 

Johnaan TjB hj.Tatoriea. Elw oorl, _I pnl Lapaj 

NO I'airltitl roriuEriuL Ite pwp bcug^ Inde- 
pendent. 11(H) prav-ad Ideas. Hl.PQ. Will 
Her ma n, Bax Fj 9J3, Olci.ela'nd, Ohio. 

Make nw JlnKlIns dollara rail your 
Way. Be your own t?oai. No peJilllmi, T‘ar- 
tfculars free. Rlrhard RuppLy Company. Dept, 
_B. 3,114 NU, ,1ubum Ht., AububU, Ue orjiii, 
501 MaNEYfllAHlNa Plan}, achctncE, 
foTPiulaa, Book g-V, AUdweat. 4Ari4 Rcad- 
Ibg, (TlffelTinaft. 

HUNUUbDE* Of money matltm apportuni- 
tfes, plip>, itbaa. NorLfaeaat Agno'. Alh- 
Jhnd_KT^ t gsta nj '5 T ■ y ^ 

■l,nrtn WAYS tcMaky HT.DQ9.P0." ToU 
can do It — oHiwh Havc. THla fie'M arue^Enir 
tsipk will ilkittfl yuu, 47-T' pekes only (3,50. 
Popular Nlbliianlrjl I'terH, 200 K. OnLariu 

ESL, T'ltlfatfOi, 

SStS (19,(109— ' MOORE Wade" It,’ i'Hn 
10b. "MoonaM sil u," Lape er, At h'Jtl a*n.. 

HTAHT Pay Ink circular melEfnir huatneas. 
Idle houra nr rull time, t^tamp brines par- 
llmlara, DLxie PultLLahfnc Oompany. Hta- 
Lion A. (^rcenslipFb. N, C. 

PitOlPEHITT For huinc worfccra, i2 pass 
ni&ffi^lne. Sample, dime. ElBemare, -191 7 

_N. KpEtne r, C h lrapo. 

FlllTK iJgoklirt deFCrltK* 107 plana for mali- 
|nj^ S^O-HlDQ weekly. In home or pnied, buRl- 
pefB of J'our own. EHLp Co., 211 Crand £t. . 
New Ynrii, 

TO Win ■siicM<R y<M inUit dn .EtUneihtn* 
different-; nartlenlur* frpr. Publisbera Bale* 
Canipany, lloi A -l>7, N-eJapn. Q^trtfift. 

Ha^ll'DVORIvKR M«yisine--A[lBd with 
pTObtatiEe IdeEs! 2 luantbE, ±i>b, Alallinarta, 

■i-jpiipnirit. _ . _ 

RHl Money at hntpo plating auto perta, 
reflertura. mlrrOrB. Cband-dLli^ra ; by new meth- 
od; enter tCVke unueresaary, OutlltB furniihefi. 

j^inot-fiil CO,.__.-tTr. N, Hwator, lU. 

BA1U7AINS — Aloney mahine booka, Si. 99 
booh und Hat 3 -jc. Merritt Co,, Hot JL 
jia s-t Oran Be, N. J. 

E.tRN JIO.OO Eve FT week, ILluat rated f|r- 
rular for Btimp. Brink's, H5I CratloL Ato.. 
Detroit, Mkb. 



FOIIMBLAS. PLANS. ETC, 



3.342 FORMITLAR For matIPE adhestveE. 
wecal killers, ant dcritrpycra, euaiuela, fac; 
IMJwdera, van Lab In? crearua. lolLoni, ru.Et te- 
raorera, vaEsrproofinfi co»bpotim)l!i, eold pluL 
insT. DLTor wttxvi, soapt. poLLahea, ek. Er- 
pTAln« PVotV to mil JnnrcdlenlB, clarify llguldE, 
yrlnd Fiiiterljits, nbere Ip buy aup pilot. 
Htart ■ bualneFa of your own. Tlilt ^dO-puiK' 
bouh, S3. 00. Franklin Publlablns Compaivs', 
sop North (71 ark St reef. Dept. 2409, I'hlfa ifo. 

PC.SiPKTN I'io without cheh, rrclpe 35c, 
Mall Inn Biireau. ThBwnr|ale.__ral[f. _ 

GlMl MONET MA KINO FormbTaB S.-Vi'. Dc- 
wrlptlvo Itl'eraTutf free. Jfar^ey Tetplt, 
Dwatur. Indiana. 

FORMUL.4P. .VII kinda. nuaranteed. 
futatbl*. "Spwlal Offer Free.” Kcmlco, 32, 

I'urft Tt1dg«. III. 

,tNY Formula 25c. Hlx (L99. Ctiaran- 
teeil. 4613 dSlh ill. N. W„ WaiKlfiiflrfi. 
1>, C, 

ANY Formula for 19c culn. OradT Falr- 
riedh, Plrehurit, N. C, 
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^^EWEST QuaranUtd formulaic Rteiftil [ 
ritalar tret. Sp«lil prE»E, fl9b»«n, 

_<lhfijiijt. ]tn-4TOa Na. Raflnt. T^jUram*. 

OtTAltANTEKD Fcn-iiiul». LLIent ui^ fr«fl- 
Taarcnf, Hi Ptitlon fl. ilrmifclio. M. ¥. 

A^EAXINO wilveiH. Chtap white 

tMl^vrd^r (llasPlveB dm^ nrlnue. paint, cnaiucU 
Wonj^lfrfiil in ^Leantnir furmuTas. EalMln gf 
usfH fjtt. WitiiD, nnX Bfifl. I>uliaa. Ti^aaii. ^ 

ANY Fonnula JSi.DOr Teiferit Ouinin- 
t»«dl 24lh jearl Thantaa (hLlLtlug-i Wllklni- 
Imra. P-gTin^rlvanla. 

FOR'MrLA For rirmwOrtu, ftlhlet?'* f(wt 
and wart tuna a trcatinenl. aui r^ 

ant^ad QT Dionty rcfundCdr EncLo^o ll.ttO 

Tjin. Af It llguBtiton, 330 3. W. i^Tlrritlail 
Wt,, T^rlland, fire eon. 

FOH Any rompIfU, euarabt^td formula, 
aenri }1.O0. MgOlLLlauddf Liboratorlft, EEpz 
^^lft:^. 3fat[la . 

niO Prunti tnalCliafE. lelliPE Tuur own 
CmkIi. Larpg Stl ppEb ronatiti cafaloff frog. 
Itr(jwni FgrniularTj 2l£ liaRt Walara, Tampa* 
Flgr j rla . 

FOKMXnjtS — Latflal mgnsr PialtfrTt. Lit- 
gratute freVh BelforL, 4D42 N. Kgaltr, Cl^l^ , 
raao. 

FORMULAS— Trltil, tejtgcl, protfn* Real 
mnney tnakgrEl ArrraBg onlv 'tc par 

forjgulat Write for IntrrvEtlnS Inrartitatign. 
Rest- Farm al SB ^gf^tbC' Month Cluli, MaJ'O* 
Flnrlila, 

EFfCEED Wi(h t'Wtr pTodurta, LeiTn 
hgw. FoTmulas. FrPrrjieS- Atiaistlril teir- 
icf. OiEalcE U. Thailr C9-, Washilnr^ 

tgji. D. C. 

la.flDO MONET-MAKINO Formula e. Ttlll 
you hgw to lualLe and aetl almoBt CTViTthLnE 
Uhdgr Itia sun; cg&jnrtki. inucllaig, antl- 
fr«C7,fl Mlutlana, battery solutlDci, btivef^ 
Rfesi, rheH-lnir jum, cleanlnR prgpa^ 

ratlona, cjCt Tafts. h*9r pta Daralioni. Itiha, 
bluine, leather palish. nilntir!i. pgrftmaga, 
pal is has, typcwrlt-sr rJhhMts. carbon pJi[n:rt 
n-jEhlnK powtlrn, Him id tosp, and humJrtcIs 
of ottLET proniahla anlcEgS. I4 poEtpaidp 
Fopulir AkchanIcB PrcEB* Eooju C33, ZOO £p 
O ntario St., t^htraEO- 



CHEMISTnr 



ftTp\XDAHD S ny 10^ filler E[>4cltl1t' 
riesiEiLFd for rBcnrdinB rhettilplry expCrimoi^tr 
TB]pld.|y wlEb rciw warilB. tl.VQi. Simple ISC. 

fttfti Innery. It oi 7^a^ Fo rt Vall e r. <Ia. 

FREK (’JicmistTV cutaWas- UTippItesi at Sc 3 
Enuip (V^nplct-a lahwnory. Send 3c post- 
9 j:«. K«nihlt Corporation. Jotmsan 

Strerl. Itrei.iihivp. fiew Y-ort, 

an CHEMICALS With eipcrlmenls. 50c. 
Kayare Cbem teals. riTv^i Ft Hamilton Farh- 

w-ftV. Ilrpofaljn. fJ, T. ^ 

CHE^ITCAL AnelyrlB and InduatMal preb- 
Icnia. EEtfioalCB free. EESca LatAtrabOTlCE, 
3301? Liyca!i tf._ lVrt r_aj[. i Mkhl B in. 

UAN|>ftCK)K For chentieal eipertmenlersp 
rcvlNcJ md lllgstrated. Tide. Eiportmont 

lM>frt(ltC l.H(!p Chemical cataloB^e &C- fbilcn^ 

tine imoKtet fr»e. Iteadlnf scientific Co^^ 

UrmilnK. Pa. 

CHEMTCALB, LaboratoTT alasEwiro and 
appAtatus. Citiloj; CP. Blalgjtlctl Supply 
Cal, lire Mt. Bops Are,, RarhClIer. N. a. 



AGENTS WANTED 



M'AKE Up mkteit The hn department 
in yuur owrv liome Twn ond any town of idCiO 
and Up wltlilh i Tfif ipllei of you may need 
fire haBO now. TlecauKt of the- depress ton 
requEreinrni:} hire itat been milnlalnod and 
niBn>' rrpltfginnjli 4P0 neceE*arj'. IVho will 
fct thE< ‘Wfi3lln(( Orilert Yftu will. If you 
will Ko ifler It. thetdit maltinr a nice coiu- 
mlE^len fur yourKoir and opthine the door to 
an nppoTtunlti' to t^coiiie oaic of OUT rcEUltT 
eat FB men with allotted tcTritoT}'. Th ntdE- 
Hon tliciO towns !oB>' hfCd a flng enstpo. 
This 1 b bJ(f husIneaE and pays you hand- 
Bomely for yoitr efforts. juH ei soon as you 
And where snine tiooc Is needed, orltO Of 
ifir* iinnipri lately nur eupcme and wa will 
aend you lu.il [<artlni1ars. Only one luan In 
a dlatrlrt will ba selcrted. First rnme — flrat 
HTcedl The Gcoeral Ftre Truch Corp., Man- 
ulaclurers of Fire Enalnes, EiLlnEul-ihara 
and Allied PraducEH, Dept. A, 4137 Forest 
Park Itlvd.. 3t. Louta. Mol 



4fia^'tr FftOFIT Tn heW automattc eaS 
lUbter. No llint or aama. LiEtit* BAE IJi- 
lUntly, It Stalls 3.'rf:, Costs you ll.OO a 
doaon or lii (hnon lor ts.to postpaid. Sam' 
nlo 10I& New Metbonl Co.. Bdi PMO-US* 

Bradford. Pfl. 

LHHIHLK-EYEIJ fielf- thread] ni: needle 

paelfages, gl^ 3/4. Blind propIO Ehread 
thrm, Intahiable for falling slrht, ncerasary 
for good Ifjfht. Five aanmleE Twenty 

nackoEts, doiMar hiti. iflo packages 13.03. 
ParEkulara. Wm. Qglcftjy, Vatldatli, til , 
lElGOEST And oulckeEl Bilri ate leaiia til 
britshei. Write for propoBlllon. Wire- Or ip 
Sanilary Brush Corporallan. SS9 Southam 
Iloolmard. New York. 

HIJNS.vritjNAL Mellert Mil liana euld, 
AEapt.^ fplplriji money. Itend dliua tnr sam- 
ple. ihone fteeJr No atampi. Yaur odpqf- 
hmfty. an^ivcr bulcht M. U. ^fanufaeturlnji 
_Cp.i U ffitur, OeuTgla . 

^'lrtV~FElu^.HlA bruBik uioe (1 colors. Makes 
slanii W'ttibOUt kktlt. I'vw iiierrtiant buys. 
3r>n^ pifoElt. Vandrey Slgh.s, Truipan, Ml j an. 

eSaLKIS Ajtanti wanted for Uarlinr OH, 
Tfio Heruloctml Linltnont, and olhcr OortinE 
producti. Over thirty -seven years on the 
niarliH^'t. Hem took DB Co., Box A33b Orange* 

Maas, 

HPLAisirLK^3 a.3o FlU'eri save glatswarCr 
IntalutUk ptoposltlon. tnlroductary dOKen 
$3-S». naimett, Boi Tlhkes Sitoiio SU- 
llnn. K rw Tork. 

' ■ IVINBO W -'rJ TBB"— M ill] C polWll writes 
on ala^i. All cuIotb. HtervheFprrs buy 
duEfkly. Idflil for basoholl icorca. Llirne 
PrPEltK. Blf fepoatera. Free ebuipIf. Lake 
Chmilcel. Q E. Lake. Dept. Z-PM. ChicagiO. 

svi£{i].f]iflAl7ir0n(alog rfee. r.un best 'sell- 
er*. I'ity Co., 1J07 Bmodway* SonLer^lUe, 

MastaehiisfTtt, 

SK[,L Metal bey f herbs. Nante, Addrets 
oh lahlpto, Z'-tC. Irvin ButChkPWfiky, 50£-A 
jOBk._Cliaaka. ^Hnm 

'PKOt lT ivith new pnriuctit. Make, aell, 
rrpoatr Quarantoed fonnulas, Bpcciat prlcFB* 
leads. BfgiraEl catalojt frac. Gibson, Cham- 

1st. BD-4703 No. Racine, Chicago. 

FREE Sam pie— New photo ookoltlcs, 300^ 
profit. Novel -Ad Company, 333T Nnrth Av., 
Chicago. 

HELL BelallerB Bermuda «ilon plant t 
Marvelous repeitera. PyBon. Cntulta. Teia*. 

DOLL.4RR Tn apare or full tlinO. No can- 
j-aanLug, Hrauit, IJakls. T|l, 

F.yST ^lllnp: prpducti oasLly Uiada at 
hmne, Ltlerafure fmo. Tarrone, 3£ Station 
H. H rixikl y N. Y. _ 

.SGFNTt^ — Engraeed name plates, nuoiber 
nlatci!. ligns. etc., easily sold, profltg liree- 
l-tfcTt UroB.. Wlnthrop, Maia, 

PROFITABLE PlariB, farmulas. ideas, froO 
Ht'eraturo. JRaythe, 744 East 13G* Cleycland* 
Ohio. ■ 

AUTO Ttodio— vcorld's ehuipwi. Entirely 
now. write J-2cltli Century Ca* Kansas 

Ultr. Mol 

JSELL Mon's noclnvear. IDO^ prodL No 
Inirexlmeut, Write for free saniplos. Art- 
Style Neckwear. Klnilra, N, Y. 

FBBEt DeicriptionS, powrtt money 

inaklng ppportuhltfeOi Metrmualls> P'3, 

Cinrln na Cl. 

CAfHTl liti’omo dally silvering mlrrora gV 
home. Putin g aulonafts. tahJewara, etc. 
Combination outht. Write flfirlnltle. Plater, 
IBS. M ari an, Ihdiaha. 

CAS^H Tn veufllng machine craw tweeplnj 
country. Huge pn>rttj. No exrierlenoe need- 
ed. We start VOUr KJCflusivF territory, 
tvrite hbiclt. Parker Supply, SlB4 Clark, 
ChtcagO, 

COIN 'Money aelllriE ralgrod nggple. Oive 
away free pictures of Joe Louts wKh hair 
preparatioBi. Valtnor 5244- NM Cotlajc 

Qrere. CMeajw. 

I WANT Men fw local tot thd coffee 
Tputfsu Mahe un to tl2.5J a week to start. 
No eiperienre needed but muit glee prompt 
Hcrrlce to fajiillies oji your route. I vend 
evftyiMng: no money risk. Write ATbmi 

^TIIH. 2ft:ii Mounkwith. Clnflnnatl. O tilo. 

AUTG Owticra drlco 2(0 lulleR — ifie. Fuel 
q 1! convErslnni SI 3.(0. Ball af action guaran- 
terrl. AgenU wanteiL Siam pa (3e> bring 
tivformatlon. Deaogai Cpnipany. 1T1& Add!- 
fiftn Wlreet. Tterkeley. CglLrornlg. 



1 ( 0 ^ I'ltOFlT In the "3cir Starting Cte- 
■f Lli;1itFr." No Ell tit or rrictlon, tVhat 
makes It lights No wind con blow It out. 
BotallB 25c. Costs per dooan. Sam pie 

ojkd aalc3 plan B.'c. Nm' Mettiud Company, 
Desk NOW Method Bldg., Bradford* 

Pa. 

MEN— W'anken l^t Lp daily, .‘jelling 35c 
bousehold nicesalEy that rr-poita. Three lo 
ten sold in every home>. Free aamplF. W'rlte 
Puro Company. 3X(' Flog Ht., Dept. B-SD44, 

^ 1.0*1 le. _Mo. ^ 

STOPS Thjevcal Pois you hig nuwioy^ 
Oiilck, Nfw burglar alann sells for tl. 
Tliirty million proapect*. Gef demonstrator 

hnwl I'rolttj Bent, 1^3ij Kibttm. 111. 

ST.V'UE^K.^It Keeiu auto- wIntkikS'B from 
sEFRinlng and frHutlng. proftl. Sara- 

tde and details 2 , 1 c. AthJnsun Chemical Co., 

Hay vulgar. 4Hklo. 

CAi^il Paid for butterdtes. Inseeta. Hee 

P-InrlaiF IH'ipIny Ailk'Frtlj^eiiiipntr Qtl pn-KS lOA. 

AtyBNTlt: Hjkiaalk go prlreat Rant'oa coffee 
12c Ih. 4 QE, vanilla OHc. raxor blades 1( 
fnr S^c, lOU atleki ebewlng gum ISe. 'ISO 
other bargains. Experience unnecessary, 
Jtt^lte CarnaLlon Co., PG. St. T>ouis. Mo. 

AGI^NTS Masco corn and cailoua remnvrr 
will build you a ateady repeat business. Send 
Ihday for pocket- s lie trial nuEfUs. The Moss 
t'onkpa n y, 61 Searle Bldg., Roch este r. M, Y. 

I.tHJK Mm. women; earn dally, 

sell log neH' H'Indow cleaning eonkpound. 3 
lalos an Jiaur does it. Bencea ijpeclaltlei, 
Geneva, N. Y. ^ ^ 

S3.00 iirji'RLVi AmasliiR automobile or- 
nankcnt. Pri^lu^'es revolvlnjl OOloTFd light, 
I'roiwtl-O'LlEo Coanpany, .tit. Washlneton, 

^30, 

GOLD lEedecLlng letters for slprie win- 
dows. Easily applied. Large bIzfs. penny 
eaeh. free laiupletl Atlis @tgn Works, Tfl ll 
JlalxteLl, Chicago. 

MAKE Conkmlssions dally- — Sell Good^ 
yesr ralncnati, jaeketi; union made; lowest 
nriceal OuiHt fregl Gootlfcar, BBUS3, 
jitlliv*iJltee. Chicago. 

MAKE Tour own piodurts. Employ agent i 
yourself. Toilet articles, wap, eitraets. Wo 
furnlBh evory thing. TaluBble bogk free. 
National SelentiDF LabDraEgrlea, ISAOIV 
Bmad, Rlchiu nnd . Ya. 

GOLD Letter* for (tore windows. Largo 
alaes penny oa> h. Free lamplei. Modern - 

inic sififi. 3(ul Lineal ri_Aj(.,_ Ch icago. 

AGENTH^OppottuciLy to make money; 
hook oontaLntPg tUfOetaful huafncaa planst 
home or omre; vend lOr Tree Intfoduetory 
hockktr £]llt« Co., 3l4 Grand EL* New 
York. 

K( PROFITABLE Alail order and locat 
UuslnesB plans. A. Pruitt, Elhurn, II L 

PROF [Table irocne bUklCKsl. LogUi- 

raale. No canvassing, kfaykvood PubUihera, 
P-033 Broadway. New York. 

BUCCK&U With ynur producta. Learn 
how. Formulas. Pfocessoi, Analytical Berv- 
Jee. Catitoe rrtc. B. Tbaily Co., Washing- 

ton. B C. 

GENUINE Gold letters Fay store windows, 
Elally applied. FrVB samples. Liberal offer 
to irenetql akrntS. Metal IJo Letter Co-- 
jJS-B North Clark. Chleato. 

AGENTS: Stamplnr names on tXK’ktt-key 
proteetori. Sample flbMk' with jour na(h+, 
gddreu, 3.'l«. Sltamplns ouldts. EmhlFm 
ducks, chcck'fobi, naue platet. Hart Mfg, 
Co.. jCt Beprsw at.. BmoWyn. N. Y. 

BIG Money and But sale*. Evoi? owner 
buys gold Initials for hit atkto, VoU Charge 
J1.5D; make Jl.lli. Ten ordert dtllr ?oay. 
M'rlte for particular and free sampk. Amer- 
ican Monogram Company, Dept 44), East 
Ora.pgB, N. J. , 

Man Id each town tn plate auto parts, 
fafloCtora, bathrooiQ filturei. rcftnlsih hedB. 
mlrrora, ohandellFn; by new method. No 
Capital or experience requireA Simple plan 
of EhobulHiurtiiE at homo atarta yon lu big 
monV- making buBinSia, GulBt furniahed. 
Kroi piitlcularB and pronla. Gun MbLbI 
Cck, Ave. H . Deca tu r. I'll. 

13,D((i PROFIT MOblrkg formuLt*. Fol- 
lowing and many othera: Accident rand erner- 
flenclei. ggrleutture. alloy t and iknalEinu, 
arllsl'i materlats. bererages, CCIttenU, glu«i 

paitEt, muHlages. bletehlnj, renovating. «l- 

of|n£ metalt. dyeing gUSf. heat treatment 
of metals, household formulas. B4 ereoai, 
confer-tlonery, chewing gum. lapldlij work, 
extetmlnatlng vermin, iubrieantp. paints, 
vami^ties, photoaraphyj. ctffld litlf nH . «TmlPg 
formuEas, rubber, paap, rgiidlei, Bolderlng, 
toUet preparatloni, perfumer, waterprooring. 
Areproaflng, writing mater lals. fEls.rhU post- 
paid. Papular Mcehtnlca Prcst, Room C3S, 
3at> E, Oo.tarlo jft,, ChUafOr 



MkNICaN Foal her pictures. Unusual 

nokflity. No roui[ietttlnn. 250 feEampel 

t4r|h£M 1 1.(10 u'nrllk aainTilr and drtaltt. He- 
fundEnJ if un^allsHed. Mcikin Art, AniT- 
tailD 1593. Mralro THy. 

NEWEST Oflirr special llci. suppllrs. 
Cdinnctlfion- shattering prices, Mallmarta, 
PME-1, GlnclnnatL 



AGENTS — Half sin cn take ordETH for ofver- 
roats, Lopcaati, ralnraatk. JackeEB, paying up 
to gi.OCi comm Lb lion. Out At fioo, Spiclal, 
Ji-4rkl3 RavFni.woDd. Chlraga. _ 

AGENTS, .A Vi-htrlwtnd seller and coin 
I getter. '"!Ml[ldy'si Srlajora Sharpener." Sant- 
I pte and parllculBrs l(c. Edward Woohr, 
a. 44th at., Philadelphia* Pg. 
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KeW Clfintirl qult^hlr- 

CltBita STcritiiLalC- PreiiiluiD drila. Prct 

^arnulc. |icst'e^>, iOfrr Irflng Parli, Chicago. 

iJ-lO Mon» B|i[>lrlns ffoLd inlllala (m bu- 
ldPQoJ)li«tr Katlfit thlnir tadir. Kg 9iparl- 
encfl necAisd. Free flainptga. ' 

WadtaJnEUin, UgElud^ Maai. 



HIGH-CPAD^ SAIESMEH 



CLOTHEKCl ElfllcBman vrinlocl. To Tcprd' 
HfPl Lhp HtiirLJ''B liTfaiL lit■nufat^tl]^I^J: nliH- 
tr4 of Jn^tx"! otoLtia^j. Kcw aprlni and auin^ 
IH'^r fa^prhtl BHi] gt¥L«^ ngw rg^ady. J^lbara] 
tgturnijdlung. ,-^n OptriUrtUJlEtr to nnatg a 4 ;i>oU 
Income and ealilillEh an ln<'rcBtlnsL]i' pcoElt- 
aliLe busknens. WrlLg Thq Rlchiuan Brothcis 
ffum'pa ny, C-lcTelind. O- 

S-l'iM* Tg stores — ;'e farjerl rnnla. footl SDC- 
t'iided metthiiniilse. Year round 
ULono'in«1fH;i3. Tnler«ralo }^upp]y OOl, Sll 
ji'lnt ^A vr mie K;.___^I inr^tapej bn illnru 

L’p nplalerE The Itro dCpartmrnt 
In your o!Pi'n tidnre Tonh ahJ iny Cwn af 1400 
and up H'ltikin a fvw tOllcE of you may need 
tiro hiDfe now. BcoauEO of the dcprcEslgn 
retiulreEucnlB ha?e nut been malnluLnad Bnd 
many repIsrententE ire Tiecefnuy. Who wtU 
set |hlB wait Ins order V Vdu. will, IF you 
will jio aftor ill therolky niahlnii a nice CDHt- 
lulEsfon for yoursetf and oponlnir the door to 
HU opikurlunitj Co Uh'diqc qcib of opr rgiular 
aaleamcn. with alloLtail InrlLory. ip tuliJI- 
iinn IhcEO [gurni Jitay need a Are anuLinei 
Thb in bljr busl/iesi and psyi ynu liand-' 
Romely for yqur ellorU, Juiit SOOn AH you 
find uhtrg fto<ng Me Ie needen^n yrxltc 4f 
VET4 ItPmnl lately out ekprn^r and we will 
B^nd yud Full partioutirs^ Only one men In 
B dlElrlOt will be EalcetetL First come — drat 
ifrxTdl The Orneral Fire Truoh Corp.^ ^lan- 
UfartUterB of Fire l^nflno.;:, Ki 1 1 hau 3 arg 
■nd AIILrd PrgduetB, Drpt. 41^7 ForeEt 
ParH Illrd„ Bt. LouIh, ate. 

iVLEKM'KK', InRUrahOe ei^enls may nnw 
ihare ttio prehtE gf "KalrEuiiin.'B Rrrrct of 
ITow to Got KavOruhlu Inlatriews." Copy- 
rijthtML Fonnarly (lH-flO. Worth JtC fluor- 
anlead Id dtmbla your Ealas. For Ucnlt'od 
Um« tl.gg buys It. Sand your dgllar tioWE 
Wendell West, Boa H'h, UakUnil, 

PTIIKTIKG Priaaa wrerltcd. Sihow local 
ewen blR SBvlnfia. Take easy, quirk urdarH. 
tipper] ?nrg unnecessarj. Complatg linCp Un- 
ion latirEp t"re^ rut aerrioe. BIr tornmlif- 
Efarip fhElftt free. Publlx Pflntlnfi, JJ33-F 
j*Lyumuth. cmraiiO. 

MaK — H andle reEultir aiore Thuto- Place 

PBllonaJlT adverllRed So-ltlc aountor (Brd 

■udga. Nei7 aaplrlci daal — >1 tahlatf iEO. 
other Fuat aeltersL IQtl^ proftt. Kg Ineaist' 
loent. Namptea free. Wnrtd'a ProJuetg Go., 
iJfpt, klBUl, Spetu'orr tnil. ^ 



Ecll edTertlf^ldA novettioa^ 
ralenilaTE. fynti theritigineter^, etc.. For nn,- 
ltoti4|Jy Idiyshfl tlrjih LlljurBl comm las Jona, 
Hcunwuod Hill son Curp., Itl l^Lutlun iit., 

.BroohJlnc-> JIhsb, 

IHKLL iJur beautiful yuhljer Unlc iitula Id 
jtui.'illc huiliJInjfg. ClevebpclMiti' Corporn' 
Uon, iili y^urlhl Avf!-, tftclapcj. rthlp. 

IjtLL UdBlrtesH. outkilHlShmajild. Tivo luln- 
JldJIii iiilei deny make tii weekly. No 
iiidise. lo-vcslatient. PBrAeruFt, IdUU X^oeuEt. 

Hes MpJn r t. I owa, _ 

\5vii ouiikplete line ralen- 
(lars. EdJuaitd labrEa, testiiirant rherli%, car- 
banlzoLL salrEhuoka, buElnrsj FtutlpPCry, 
Ml Hartal features. Free heyli. II 3 r romni. 
diilly. Free portfgllo. Lionel, 

iVA, ailt S<t. H e iitLh'o n, L ' tiirnjtd. 

IronlTiji rord. Saves ol cel r Laity. 
Alwllaheg srorrhliiA bolL hlnkliis. Tor tele^ 
plionrE bUo. I'ld^ ptvnt, MkI«s (EuaraAteeLL, 
Bit Fire offer. Kfifrkriol, Uept. i!-A, i.'VJ 
liaven^MTind. » HijrajttK 

SALlLlSMtJX: .Vcqiiii I nl eii with cai-BpfJ, 

flllint aiatlonfl, to handle Ipcal titi^i^ieay. 
Write roltra.. UtlH) Thlnl St.» ;JIUsvaUkaf, 
Wl.n'onain. 

SALKliMiJK— ■Sell ceatipLetO line oualUy 
printing. All buElneta nfcejEltltB. Gunuued 
iebelB, adv. carJB, aalcabuokt^ cekn>.leri+ 
H aiDinermlLI bond Elatiunery, rte. Kew fry- 
lurcE. Large E|»ut ca«h eomml^ElonB. , Cunt- 
plete Ralra oullll' free. AlLTyBdci Printing 
Serf Ire, Dept. PM -3*1, T hy-kFord, II Il noLfl. 

AlAKkl BIft nmney-— GneiinlB jiems ad- 
VBneed, aell Popular ^erltanlcs nurh b1](hb 
— roitinlete lino of dreai Bhoes — DutdL free. 

Trura-Tey Shoe, il4, llrorklon. Mass. 

NKW fipeelally-^ttella every business and 
rofe^glrwial iHAn. Four ELI .mlcs daily pay 
SkO weekly, i’oj-er cleBird t^^^2g In tliiee 
montliy. Write, fl. AiutEtront, President, 

I?ept. P^r. Mobile. .4 1a. 

1111 Independent, (>wn your busineaa; ei-r 
tierlewe unnerei^agify. selting S|g,(HMI grrL 
ileutAt Hleath, JXO areldetit; »lrk H-eekEy 
brixetlt* — tin. 0(1 yearly. Other gmnuiity prrw- 
port lunate, (ruarAPteed steady rnirwal In- 
Mrirt. geiNjrltlp^ tlenogltenJ, Vnl- 

vrrial Policy, T14-A J^Feourt' Bldg,, Kewirlr> 
Kcwjle rt ey. 

KAldKSMbK — New tkil RUaraPtfcE sUfTSS 
j:lC for one. Twg |iri FtirB hcL you tSO 
dally. Sej rra,. iisri-ii>;i _ij he nieid,_<' hic\is^ 
FKLF Booklet dcErdlicB 107 plans for mak- 
ing |SD-tliJ0 weekly, tn IroiUr or ghlre, husB 
nes 9 of your onn. Fliio Co., lEll Grend St., 

New York, __ _ 

SLLL Proress tubed letter priming 
thouaend. Free cut Bcrviet, ^W'grtti td.dO. 
CotuiDlsalan fl.OO adranerd. I’lstEwrlencr un-^ 
neeeasary. Outfit free. United, F-Q1.5Ji 
South State, rtiiraro. 



LOCAL Afents wanted to wear and flem« 
onatrate free aulEa to friendg. tanvasEing, 
Up to JIS in a day eady, Eiperlanoa uiinn;- 
ej«ary. Valuable demonstralliiR erjulpuient, 
actual sampLes free. Progregy TallprtjjE, 
iJcpt. B"21~, Thropp, L'hirago. 

FREE SulF and large (a Eli pmifti FUr ev- 
ery tli tIti.Oll all wool taller inede' lo luoaa- 
Ut4 yults JCHJ sell, Nd liiitlL to nujiilicr oF 
Tree sptti you luej egrn. Three Star Clothe^, 
jJCI H, Fryiktln St., ChlcacD, III., Dept-. 55B; 

OittllV Mushrooms rlt^lit now— a (t'eady 
IhcoJiie — In cellar, shed or iLalile. FxctU^Be 
nc^V process. Rijjper, belter, quicker Crti|ia — 
more luurtry for 3TOU t We buy. Book free. 
Aiuerlr^ji ^iushrooui InduElrlOi, B«pt. 
Tgruntg. fint. 

U’ S KH- -AR EKTS, Introduco hfw poal- 
cord. print nl. Mil Im arts, Clncln- 

patL 

ABLE Mc^b for distributing and route 
work. AutemutNllea Flvrh men wtig quBlIfy. 
SiU-.'- B-week Dftport unity. l>etKtlB ftre, ,4L- 
hprf MJIlfl, _ Manmoi i jl:i._Cinr|npat|. Cl. 

SPARK TlpnO Inohey. Kgsy wnrk, no s^rU- 
Ing. Nothin E Co Ituy, netUlhg tP nay, George, 
iliji aaSC, Jackson IIcIvhtE. N. V- 

CA.^H Paid for bntterflUi, Intetla, KcO 
_SlnclaLr._T>lrti3Jsr Adfrrtlsement. e-n .page IkA. 

LK,\nN Blesol englnacrlng. RiLpltlly er- 
pandln-R Ikld.. Oond pay for Diesel -trAlni?il 
men for nclt years, Hon]* tralillm: pcw- 
ilblc. Qet Jitttl and right up-to dalo JJkEel 
Haj]dtwok. Authrntie, lii.Ot) potlpaid. Ptuf- 
ular Mechanlcd Pccee, Boohi L. 

Ontario St-* ChlcagoL 



EDUCATIONAL AND tNGTRUCTION 



IJIPBOVK Tour iienmansblp. Partlculara 
free. Kevido^e tlUfllt'et and receive twelv* 
carda showing panlO heeutifullv written, 
lljcpert Fenruau. .Btq:. l4l. PaHflLlcna, Gallf. 

ELEICTBIG Rttriaeratirin — Ate con *1 El Lon - 
Jng. Rapid gTowEh freutes big demand for 
trained men. Kam U|i tO t:JX.UU — $ j0.]i 0 
weekly, Ret facta. Write Tor fre* book. .\d- 
drofl^ l'rCi(|[|ent, T.J, L. Inal., 4111 N, W'eli». 

Dps l?t!-,t^ ChleagP. HI- 

LK.XitN Law' In twenty hiliiutc^ per day. 
Fredit ckleniled, Franklin In^lllutc^, Buy 

17D8, MLIwaUkce. \V|y. ^ 

LK.lItN .^luc-hinlst tra^le. tool, die niakinii. 
Automatic and hn(ut erreiv mai'hliica. .Moil- 
era ihon niclbml*. Actiutl work. ,TD(Fa opi'n 
for trained men. tniplnyuient help. Ilhrs- 
truted bouklct free. AlUeLl Screw Machine 

roinpBn.v', i;ul T.ak* St re et. Ghtcagp. 

LIURN Auto iiipctiivhlf^, metal Hnlshlng, 
eleclriclty. refrlfcrDtlon, Stexlnion'y 20il3A 

^laln, Kans R s _ FU V . > 1 l s*QLirl- 

RKT Abi-Hirt In life. Ktiuly at home. 
Ceur'SF, books— tvery I in* greatly reduced. 
IMcntlon Intcresl'. .7, MelJei-jiiott, 2 j 1 Dreiel 

Bldg.. Phi le dclnhia. 

ItF.AHN .l]Li-JJtEU frnit] Amerlca'i leading 
OjpertB. riccojro a ,Ttu-Jltiu ln>trurter In 
ninety days, □reiluatca oT this In-itltijlinn 
aftori-led fplcndld social and Hnarudal Lhegr- 
ntH. Full Inforniatlen free from Ibo .yiiuT- 
lean Schfml of Jln-.TItsu, Inc., 1441 Ijlouth 

Olive Street. Lns Angcles,_ Galifn rn i a. 

GOLD Buyer's GUldf'l Just puhUytLCill 
(Copyrighted.) CoPluins rompklfi IhjtruC- 
tlons end liuylnfi plana. Few dollar* ElertB 
thla wonderful; liret'ljDB busIncEs! tl.Od pr*- 
paL(L ABcnla Supply Co., Dcpl. "1‘," Be-lltf- 

yllie, K. ,T. 

INVENTING Niuv tadSliL iocrc^jfiilty. 
Home study. Writ* for free book let. 
Trnflmov School oF Inventlr* 7'ractlrc, ISjS 
Niirthnuiiitriw ]ti1., t!]evo]nti[li Hhlo. 

T.R.lRN ALicltiunGerlng, earn :{20(1 per day. 
Writs fur llluslrateni c-aiaJogup. .uij^rlcan 
School A iPt [ntu-e ricig, Auinica, kflsno i iri, 

ST.\^T^^ bltlNG. Stuttering correal fil. 

Write Lewi* Institute,. I2(irh2 Woodward, He- 

trolt'. kllctiigan. ^ 

LLAliN Account eollectlng. Rood Income, 
quick KJultS- Interesting booklet frc*. 
Natiohil Collsctora Assodalluh, Newurki 

Ohio. .. ^ 

■'HTNATilENTAL”— Goiuplete 3n 12 ]*«,■ 
ynns. Rlvea secret oF mind power and con- 
trol, CDnccntratlDn, memory , wllltio-wer, ran- 
tactlnE suhcoDsclDiis. |1.40 poitnalil. Dyna- 
meptal Fouiidallun, 11304 Atoeibury Ar*,, 

_Ciex'e]and, Ohia. 

GniinilSPONDENCB courses, book bar- 
eaLita. Free llata. It, E. Keiky, £^turi;b, 
Mlchlsjin. 

SECrKT SetvfM, ViLlinihlp Infncm atlH:n 
free. Writ* InlerrisHonat Secret Seivlce In- 
fitilu.t'e, Hoboken, N. J, 



M.AltE Big money— <lninmt3s.iDns advanced, 
sell Popular Mechanics work shixE — complete 
line Df dresi ahocj — ouLtU' free, Durji-T*£ 
Shoe f'n,, SO, Brockton. Mass, 

salkmmkn, iitiLrtbutor*. agents. Sonto- 
thirtg h*w. 4 Id 1 bUIO product. Clran^ 
polJEhes, removes tar and road film. 144^ 
prodt. Rend 2A dent a for aamplo and de- 
Lai La. Lyon Go., Beaver Dim, IVlscunslrL 

RALKM.IIKN; Ntw Mteo bever:igif TliTHTt, 
rO-li!iahle bittlle raps, sanlt'at.y |[[rUor pourers 
Ahd other FiL^t ieilera, Bi? ctnoriUBslimy, 
send fitur dimes for aample*, Moco, iPC,, 
EIH7 Nil. ,'3dth Ht., Mil W'l like*, T|V[s, 

tVOVKN Tj]heli— TremL-ndOUE field — Lib- 
eral comnilEsiORB. PremUr, 2H7 Fifth. Krw 
York. 



KVERV Slcir*, offlrO. InstEluHnn needs new 
f2 letter printer, ,Mallmaria, I'.’fIC-I, Ciii- 
rhmatl. 



STRj^NGE Gheraleal spemge cleans tViilE- 
paper like magic. Banishes hhuiEookjihiTif 
ilriiilgrry. Women a.rauii'Hl. IToFt-kTE clean- 
ing tip. OuilU Itco. Krlstee MFe., Dept. 

Akron. Ohitk 

DON'T Bp a job hpnler. Atari your own 
husInesE on our capital. Nu hard t tinea; ng 
iBy-ofTEj alwnya your own boj;*.. IJunttreLll 
average fJ.bhtl to f!1.004 annual aal** year 
after year. Wa nupply storks, equipment on 
credit. 240 hame neceaaltley, f^eillnj; *£- 
rerlenco unnecessary. tVonderful opportu- 
nity Id Dwn pIcaianL. dlgulded, prniltahlo 
■uiElhcss kicked by tvorEd wide Induslry. 
WrJlci Jluwlcigh, Dept. B-U-PPM, Fre*- 
port. III. 

IM.SiKDl.ATK DpehlfiaE for imhltloua 
uken.1 tv ear, Introduce "Filrbanks'' Lotlored- 
tp- measure eloFhCS. ruikc tip lr> tl4 In a 
tiny, Kyperlehce Itnnefesiary. Free iult of' 
frf-. J..OW prlnra. (lulct BlIcB. Frco outdt. 
Permanent f FsIrlNanks Gojupany, 22^7 -^f 
W4L>BhAla, ChlCafid. 



BRAND Nfiw grab-traf deal, Gaitig big 
evfryiThtr* — L'llfi pretit*— iwjft talMi— fusi tc- 
pcata. No rest r let liutl. -1^11 deateri buy. 
Artr KAH. 4;t73 Bavipwswflod. rhirago. 

ATAltT A business gf yeur owaL Becoioa 
g SUbscrlptlgn lepresenLatlva for '"Popular 
^Iec}tan1rt.^' K'n capital required. Llheral 
com ml IS tops, kionthi^ bouus. Writ* for de- 
tails, V, D. Angernian. Clrflulatlon )iana- 
Rcr, 245 £s9t Ofitarlo Street, Hoorn S3o. 

Cliifflgn. 

\^'OHLD"R Lowest priced oil burner. Uses 
any oil — Hti any stove. Big prolila For 
agents. Ilcnritor Mfg. G'O.i N'oL luc., 4l$77 

Anultage, rbicago. 

N-fF-TOL Gr.Vi<ta]s — Gleana overylhJnKl 
Nmi-cEplustve, OHlui-Less. 2ja package makes 
14 frallons- IThOfi ptofU, Mfirceluus repeat 
huslm.'i^B. Write toriii.}'l ^ladauie L'halons, 

Jii'iyn 

OUTItObn RpurtH for rccryonH — Enjoy 
them all year round wrlth aid oF IfhfIe pub- 
llrhed by Popular McclianlcB. Hundreds of 
Idea*, for P*w and papular sporLs for everr 
yeasan; complete Instructfen fgr making n*r- 
es^ary equipment at acnall cost. 334 pagiu 
and l^.'d 11 luttraLlonf . $2 pgatpald. Popular 
Mechanica Press. Hooan C33, 244 E-^ Outarlg. 
Kf.. Chicago. 



HELP WANTED 



HD Into whole bug mesa wlthaut InrciF- 
Ipcut, Call Oh t(oP?a with Li.|g£*xt line bcIF- 
seUlhP cmmtflr dHplay*: Aspirin, razor 

blades. hapdker;'hLera, breathlqi'a. household 
cement, 74 different Items, Up to 
tiruht for joa, liariCrJennO unpofertiT?. 
^^'riio For Oita tog ttiu plans. XTonopu, 
i>4>Tii, iHt-TTi. iftiin ft. Thit. Chicago. 

E.4BN Quirk rash TutsiriE mpshTMuns In 
cellar, ihed, attic. We huy rrops. Guar^ 
aiFteed oiat'erljal!] furnlxhed. Fnity. 
niothftd. BonJi free. Uhl ted, 384lf-A-lTB Lln- 
colq Ac*,, Chicago. 
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POPTTLAR MECHANICS ADVERTISING SECTION 



OOVEax>tK:NT J«ln. Blirt Sm ti:> 

inanth. .Mcn-rnwurn. l'rfi|j*re inw fur iticitt 
Jtfitl (niBii(i|iiat.fi)nri. ('uitmion hIucblId^. 
ijLuttiani [ret. t'rnnliNli InitlliUL^r 

Hm*|]eiicr, y. Vr , 

I^ia lliir£B[n ni[|iLipjj:yt fidun-itlunn-l 

I Of. Flj nniTiJ f. V-Tim llrftttiwitFd Y< iri^ 
WKf’liKT/ >!fi-v|ie'. I'Hrtlralini Iwc. Will* 
[imiifiliJItfU'-^ Wiijncr^ M-3liJU UriKitl- 

»TH3f^ NW Yftrt. 

r,]l'^"l* Tki-t FHujtl4Mi 3 rmi want, I'rnrtlL-nl 
jilpthcMU In t«n rhii[»U<r Irti will ya\i 

limh'j FI priipahl. I’lTbonnal Fulillrnllithi. 

riiurf IlrtKrii ljr n. N. V._ 

MKX liVimcEl ta Irim lAni]!<riiiiP« 

Fli*ilrnliis Hrtil nil 14 }; [ijiyin'K iionHldJiii 

Jandiripc arr'htlepti. f^rrs Ir^l irf VaUr nul- 
uriil fttiililv lull rhunrL' t«p u'in In i!^p- 

1^4, No viLit^Tfcni'C nf[>4eil id ilirt. fjiirtt 
hhll9 ;ydu Icam. Write ICHlar far Free U^'-L 
IiUclU. AntiprlL'iin LAmlH-itiPH Hrhdol, -lOQ 
I'].tiinni1li UIdg., Deii Molfupa-, lowi- _ 

LEA UN J'l’L dniil t amt'C UKUrilljf, Nr^v 
niftllinilE^ Fradferlrk A. bluiflJu 1411] Kniriillr}' 

<‘'BLIf[ <‘1t1i af:41l . . 

CUT Frre rDiiy of ntir ([Ilf^tiuiKliilTi. — ticii] 
□til Inirafdlni.el.v' ^hil lintpronpi-nt MaJ- 

inir SlO'j ■■5111(1 monlli .veil r»fln ijUnliTf rpit. 
Mpn -^1 anil rn . bvc No (om, 

tVrhle. IniilrucrLlon Buri?u.u, iLHr 1^1. LiiUl*, 

Mn. 

TqiiKiiL hy nirrvitHioiiviirc, 
KvAdi Hr*]iwl t>F tJflli-UlWliJjt MolUKilliU'UrT. 

Ataliniill. 

1103 1 1*! ^lud)' ['DUJiira ICBilJni; Id ilt'ifn'f-i: 
Arl.f find Bcicincrt, phllQa<i'[ih3'. t'dU'i'ilEilHiLr ]^vr, 
Iplteri, p^irrbdltiry, enjein ferine, 

rljamltlry, Ini^lnfFH iTid coimnn-rcc. 3lAnr 
nthEira. iJeHIjilff^Udotetelt Unitbrall^, Ckl- 
raita. 

U. a, OOVKIINMKNT rOfUlML i\Tm. 
FlOU'O i.itr|: un B yrar. Lf 1 atrr rtin^rt ltdr>0»r 
ito'^ernitif nt cimiiilERTl |4 tpbt« mhI far d |h>- 
iltJon In Vlie rilLn'ay innll lerrlrtv nmb I'sr' 
rler, pdP-t omi'r, rLihl'aiit^ and iriher liriiiti'lti^i- 
t3’Tlt-c- tdi]i.y far frrti lurtlflft. lippt. ¥. J*.as- 
U;TBPn^*^lH> nl. IL'^jie^fr. S, V. 

HnNlN'fr, Li^iiro hiiitini:. lILun- 

trittpU, inulrupr lun» U'tfgtliruf .Fkn^ 

illliU SThf, ^lu^rLe-bulLtLInx iMitrurlL-DDii and 
f I e tfl 1 inrpi !U l^rdf< UrjrT* 1 i*t iSliii. 

ritflp. 

MOfiKIfN UprrlKPTBlJnn. Ni'iv Indu^-try 
Tieeds tnlntd td«n lor InHlalUnif. lenlrlnx, 
reiiBlrliiji. U yon ^fi'k * nrw dt^lr| u,liii 
|jfp!^F oopidft u n UlrJ Nte4 hdolt llF A|t- 
liinipa Bod Tiiro^ulp'L. 51. on pi^iiiaLL I'nn- 
tilar j'r'tiri't, lli>uiit L'^rp, ]!no 

UiHorlu fft,. pclneo. 



CAHTOQNIPfD^COHMERCIAL ART 



i| UN KT— I'diPtI li Fl [ V— TVii-nti «h II I ti4 raU 

InK, qVl lr*-nn. ppruU-^pInhiil roOr"f — mn'. 

{IrATililr -lir ^ULlitVaf. IliLllLinurr, 

htflri,|pjid. 

NE3VFdT 3Ti'l3inilf. :t20 Illil4nlkm>. 
51.^0 iHiPtpnli] Ni-it AfarkH ai'uiElu, Krtlrh' 
jorl i»*kr Itu I bj I nk . ^ jS V ark i’ il y - 

IF Vnq ||1CB< li> ifrmv. ikfllMi ijf nalnl — 

^'I'rite Fvr ffTT lipiruL jfjit Atii] Bri Impus. 
l''r[lF'ni 1 KfhdolJ. IriL%, iJ-ufit- Fits, Aricin^uO'' 

dlln, 3f li m, 

UAUTIMJMNOh Fkelflilnpr, elr— 1(5 Ip*!- 
Auns, Odd lllu‘p|rBtl<in’i, lur-iuilknir pnrtli'a 
pent, penr'lh, tl.dpp roniirlel^i Krotio 

deirlpj, ^ Tth'oivfIii . 

AflNTATrilE I'urliyin I'ckurxi. ttiJda|in]hi( 
irid’ drtirliicPi "IldU' Id FpII ruttnam"" uIhii. 
ecV., CfBohle IL 3, ItLix 

ir-l-^A, httn SlTffl and ArlRuriiL ■fl'iiniiL I'ljkH^ 

_nlXj_ATlmmj. 

ARTIST Will carhMMi poiir partraSt, FiOf. 
acnii ptKria, lpp-nFj-iil 1 k'n IUn . iiIill<^Ii! rtsf- 

erf, Io«h; 4 Nrn^hk, tm Nunli ^trtl, 

jrtit. 7 w,'f.jiid, n U imlli. 

HKLL Touf rarlcriin-i, ’TinfHmlfilp' OuMi'” 
lr1li u-hp'Ti'l urpi,\ iildjntanj liSUrp-fl JelTcr- 

adrt. rinrlOu H l]. 

I'll.tLK Tallip. Lttiijh pnidurlnR 
■rBiJi. tl.PII. rp.lBl4p|i frM-. UuIpIb, Th.a L'ar^ 
liH'irplil., fl^hltcp t h. Vli^tiM'nn rt, 

CAUTOONINQ CauMar — iMinmii. (•HO H' 
lUBlritlonB wJlIi dmwlrie autl pi[:ni'|li^ 

51.00 racnpletc. S<lMiTe 11 Rludliii. Ltox Ojll-F* 
Hdlly^odd, raJir. 



ADVERTISING AGENCIES 



LKAUV A*lverl iBlnir fjnlnliliir at (mhiie. 
Kaij prufltral pltiB,. Nn teii iMduH ('nrn"- 
nidip Rfhpo] ([turiit inn. jufflclrhl. Inlrmllnil 
IkxpItTrt' BOd FMi'Urfpitenlpi frae. I'afie-T>i?ls 
.‘^'Ikoot of AHlprrfLiilnptt yisOl Atlriiljtaji A>e+ 
PLia+ Uept. 34^:- 11, CliifApn. 



I.VUH DLjL’ilBr Bilrerthf iPifnl 30 inxei- 
xlnM. (3-1. ^VLtod'a PupoIbt 

AtlBotln N. _J f 

FlUlE— N'e# AdrertHeN Jukp nulde, 4* 
PB£U. iPrlUiUh erer3tl4nff, Lone^L raUa, 
£. H, BroUVn AdvcrlValOt Adeiu.'Tf d, 

ll'Pjrlmrn, Cli1 f b g p. ^ 

A03KKT1SK PralLUblj: JH rejiihti 

n,P0D,(]O4 8uhdajl hTur^tiaP'^r reader^ nrllli 114 
o'Drd ad. NFntpaper, Pitinaxlnr raiB-iiildCh 
free, lUikifd I’nlon. A(tNiij. 3d 3Veiil Jacif 

inHi. Ctil raED. 

A llA'RltTlKiNIl Ulir»4] BnyiflifTPr llflp- 
fut, frta j^ervlff. Ilolp I'libil.i' Look free, 

tlritFr AdterlL'ilns Afenei'n laHt 3V, AfaiUaan, 

rfilrojftj. 



FOR ADVERTISERS 



a,' 3VUH|)rt, 5H IfHjriiKin’i'i, ILirtiif inHinllta 
|I.rpl>. Kmjlira, ShatraiHP, 3Vlf, 



BUSINESS SERVICE 



f.c-b'tpra. fplilerj, rlFruluiB, (Din* 
pkl 0 luiill fuiQ|ia.li;i]B [hlBPafil uniJ nTlLlP^n 
jip pr04.Nfe* ‘'plu-*'" girnfiii for }4fU. Wriir far 
shf'^frUitLTF' fokkr tndttr. lla.UL.unil W. 

Vr, |tm ItliJee wMhl . Nl J. ^ 

33’HKHK- To Ipujr unvtliinp •MKhufattclTi-t*, 
nhDleaakn. tl.OO. Kinir Siinh-e, 71)3 l*iikP' 

rlt^.._Ja_i_n i?gl'[p nnL yorb. 

)'K-\CtirA(j IllftirjuaMim iiiJ- 

ilrHBP'i. luppPly iiaitri'fp', iPti-iiLuLa'i, rmntiEif*, 
|iriiret<ri^. «B('li i]4ieal.liiii, I l-J m c J 

llipn ri-fund,. Urneral Ittfurnpaltoii. :i3o Ha.il 
|H. NfO' 

ale. Intemiitlanal ki.itl iiiallrrg. I4r. 
A'lrtijrL-i PrIetPi AUariti^y jtt Litt, 

T* n. IlfiF 133 M. .FuareiL.. Mrxlro. 

1 ) KL.I W . 111 lI Pbrnrlera; fe«« RPnaEl: free 
foniti. (''hip. ( 1 . QuiTrb Bd) 31iirliet SL, 
n'llmlnBkin, DoL 



rubber stamps and office 
SUPPLIES 



N.VMK, Addrena, 1 ILifi STpF; If llnaa 
ItFir . f tTixi lp I ViiTk^. AalpoFr. _NrhT . _ __ 

2 iriNFs r.'ic, Lic^-. .I'jf. Uniiiiiftf SiaioiP 
tV iirll-H, 1 "rn1nj[pOT t. N,_y . 

3lci)inVfdr nna — Ewo JJnd<. STsCh 
T1itpi< nlr, j*(iuop Wdrhl, 5H Jlrutllej^. 
Uiipria. ni. 



TYPEWRITERS. DUPLICATORS. 
OFFICE DEVICES 



■'rn rillNT” ftIpnHl iTinilkalQt. I'riOtB 
|p(?>i1ri,rtU. kllrrlK<ail!i. eii-rrld]pfN--ui[r!him:. 

L'opupk'te. Mflromuillf, l'-3, UJnrln* 

Intll. 

LlPWl<:;ST I'rlertir .»<knri|. i L j]i| Iml ar^ Ci. 
Ulti.i'P, |].. rstar-B.Ri'nla iiiititi'd. llaLIjiLiti ti, 
I'M A - I._ 0lnflrina 1 1. 

IH’ITill'ATlIU Ink 11 3.1 |mikuh[; 4rnf!U 
|3.1fl 1 1 u iff- Mldn-eiit, -IKII Urodind. Lto- 

r Inpml 1 . __ ^ 

STKNCIL?!:. Ane iliipl Iijitar. iJuj. 

Ink, 51; |khjriL Uualltjl AlaLtutarU, l^Ull-'l, 
1 'tiailnitnH. 

UKUO RdLarjf ilop-llrjiNir S I F5.’p|) rtunuloU'. 
.A] I Mirlal. I’rlnU nnyllilnB typnTrilEpn, 
hondorlllcpu -ilritO'n. Iki'd., Ku9t UrBnro^ 

N. J, _ 

TIIK "Ainrrkin Flyei" tyn^wtllrr — Tlie 
tronikr irpawrlt'er of the SHth renLury miw 
only 5L71, cxpreni pr^piiiL 9 iperlttl fea- 
lom. lIlLilTHU'd tdlikr free. AnifrlrBn 
Flffp T j‘pf wri Ut. Doi ,12 a. Flarcnre IJinnrtL 

1.0 p: .3 nj^rk'^. I IT 

N R3V^ J-l.p-'i AiilDniitIf addlriX (ni^’filna. 
Fully iiuiraplenl. Ilari^ett. l-FittA IIuIU'svdihI 
A VfitUii. i’ll Lfa Kd. 

Tl'PKWRlTKRfl, l>uplJoator*, tiiulU- 
griphi.. Write iot free lljt pflli-e miu'hlnf 
iiBnraltif. Rat'd half. I'rulU, [ilS Fmltt 

Ithid.-. /I'hkaao. 

INCHLaSE Ripalneia. "E'srellusraijb“ 
ratarj atencll.. rlay and 01m duplkolor* iFi.Nrp 
In |!H7.n'iF. PrInLa nnyttilnf, TypieirrltiFO. 
nenne-d. drann. trured. f'olnn, ^Ji|er Tr^e. 
rtil^hurfh TrpawrUer StiPplF.* Sult« 1*1 S. 
J’lltBUurdh, Pa.. 



PRIHTINB. MULTIORARHIHG. MIMED' 
GflAPRlNB, BUMMED LABELS 



Mint] ki'iilNRs.H f^ardi I Loo tkAimld. 
T. U. IMikty. liauUiom e. Tti I Lf^ 

Ur’'ALtTT PrIiillnB, IrirerltfailPi, envflovH'H, 
rircli., liIrdliirB. Fainnieit free. |l. 

lleiiLinfO'iy^ Oalt Knoll kniiLl. Xatklt. 
Jlllt^H. 



acolj BU^TXKSS rardfl n.ld. ruN raw 
frt:a. AndruExl, CHO Seylm-tt, lU^etoii, 

Renni - ^ 

CirjIPLKTK I'rinllnx Hf f^ ku for juni. 
Rend iotrajr far prkp Hit and "PrllUetl 
tVurd.'" Fuj Coinpanj-i Si CcdiJml4» i*t., 

Xfwairkj_NL J . 

LlirrfEltElF.AUt^. Kinelupi't, rHIU ll.ldt 
liiOD IS.CitP, (ptuEBte). Kcrarfhiiet Diuni- 
Uraditrert. Hifntu.fl<lfl', NfiVnarL N. Y. 

30J EAI’^IL Neiitlv printed ktterhF4H.li, rn- 
Telop ffl Sl.-.'-d. u mh pri nl. R -33"hit ky, tnt l. 

]ii(| ENVEI.oV'fcs.' lini ke-Ut^hfuJ* ll.OU 
iNiMpiilil Frogn;rB_P rl nl e^. Hfill'ur J. Tn ij. 

dlPU E.VLTH, Lettrrhritih. etiTerorii^ (d. jll, 
V'ariwm’g Hlatlntiery Cn . SiHp1:Ii llemJ, I nd. 

" Itl SlNiiSW I’ardif* FcuH), Jt, Seuik' 

tn luted, tuanty niili onkr. ponleT iTei*. 
Ktt jt Nlnlll. Jva nplii t’tly. illiapurl. 
liLjijTTlTi' loiJkBtLirit. lime] Bilvftnlie 
Lienli f liliPn '(t.nn. Sjiiottlo It’. Nelfoti., 

TiidUiai Poiii[i4hy. fri-f^iilkhL 3tjiKa- 

.\i'T]t.\i'TlA'K i!UJ«t tiihr[i. i'utir rujjy. 
Till in — *L¥fj. Jdlitj Prfi«( Mndlaflit. 

rhJeH tta. ^ 

1 1 . 3 . 3 '], 31 l!tt 3t I ui, l^k-t t e rhf U 1 1 1 31PII. ~ Ft ■■up': 
rmu. $;l.iiO; lOiPn. tll.pil. Hapun lirke:! for ei-'- 
reliipm, htBli'iuitnU, ItloUerit. »lilpEiln£ta.pi-. 
ISu.Utieie runia, n j rn'l tMtht lubeli .rUd, ILDH; 
|.‘HMP. 1:1. (HP. Dullat I'Htttfr-). Uliaw a. Ml . 

RKTrEli I.BlieJit. l.iwer ciKlI Sunpk^. 
_fiU.:| ieler.i. fiHIdU iji iJtiijn' . <' let eland. Oh io, 
Pl.3fHU.SnU — iUO Lelterbeadi and ajiTeldiird 

5 "r. . H U del ken-d. Sidlld^i. _Kna Jt . Iml tana . 

iron ijNV KiAii'j'is. i.fttertifVik, iiViqi- 
rftrik, d^jp rlrr-utari^ — (S.Ok, loUll -rjireLbiN' 

rlJpii. Il 7 '>k mini, tit.ini— poit[nj]d. Sutuple.. 
ctpim ] pri nt. ItarftNO Ptm ru. 3 'b. 

lOutl" K S V E Lf) t*Ks' t A ii *4 i>nlV“i'li-ket^ 
51-01). Ilfjjilihj tif . nti I -I - l'_l_f L [Tilk i’!l liTI lld- 
] oliu LK'rr fk iIRaI ts tJt'~ fhteiiMiei, J'd! ’piV 
Aoro ert3vii)tK4. iT..VP, Laumlalr l^re?.., 

WiinktliL. N. 11. 

.■VTTil.Vi'TI V E l.i-ltrrJieipJi, eitrelupei. id ate - 
■□■fiilii. 2iU — (l.LUi. liQE Lj Crotse. 

3V I^r>n4n. ^ 

^ MiJISOGltArilKli krttarn. J.(ik urirr- 
Hend fa'P' iiiiNplr. Iika] Sertke, Ikx 71$, 

Keb., ,\. Bruokljn. N. V . 

tt'lirfK F,ir ni-ke ||At, Urai'tintlnt, itUO 
Hottai] St., S|_ i.dula. Mu 

HIlINTlNa. Unpaid pr|iiii, M i 1 1 - Urth' r 
Puljlljlterii^ 0.31- P Sfh .\vettue, Ni'w Varli. 
truSiMliD IjLictji: l.Oiiu piliireij, rilTT 
TTonb er leifl. riile, Jl-tS I'otjitiany, TLiy 
Oil llotyot e , 3 Ttgn 

20aO IirSINES?i UarJa neally iirlntecl 
|1 ..jO. Free bUiEipleB, A1lni iTklrihutlm: 
E'l'i, , IS 14 Iteitfonl Atr., I'lttdiQTith, P en n_j^ 
;S0 riKTl'KUItK.lDS, Pm^rlLpen and 
Tnfis OBnlh. PPtaMy prlpitriJ. pP'itpalil |d.5o. 
T.ptH'ihi i'rtniery. Fautitiim, ■nl tio. 

T^lINTINtll IVrilB 119 . Htiuaro Deal 
Prin ter*, liny Till, 'flTrp.nndd, ifa^t. 

nk'f'fPllt fkide niiJittnE. teaynpeljlr |trlCEd. 
Free luiinpIrP'. EroiiQnilr L'ri--e(i. f.enmta. S'. J. 

iron mrsiNEKS CARDK. card eaia, ll.&O. 

3ft1kr. I' rirtler. .^anlihT. Pi 

nOT Aferhanlr — FtmioLii llliratr af 1 lot^ 
iiTnea roveni the LtiRilIni: nf iliaoiE every - 
rhinx B hny nilcht uant to make. A Kreat 
iKxin Ln imrenlK mtd leirliert. Artually n>i - 
erii 4. 1 ) 1 ) 1 ) ililTerent arlLi-lra. Karh fokiutD 4ro 
liaptei, ftiUy llluilrated. Plntlt. PrlMi^ IH.OII 
earh -ar ael of 4 yell. — 37^011 no.'tn^ld. Pcio- 
iclar Mi-rha.nkH I'reiii, liwiu C1T3, 3U0 E. On^ 
larlo Si., Llhlri-no. 



PRINTING OUTFITS AND SUPPLIES 



Pit I ST ViMir awn rjird*. ■lattan-nT, rirni- 

Urt aikeniijnic, etr. Saie nifincy. PUiJ’ 
rttteu rumi-tj-ipd. Print rotoUititA, iHk otohir. 
Tutikr jirebt. Si. Opt; jcih yirecieji, '111, ncMer 
FI t'l. W'rHr fisr ileinJls. Keliry Co., Y-ll, 
tlerlilen, 

NEW Type iOn fniit. Catalrufti'? ddniO. 
NgtlgrtBl Tvtie rurnnifly. Jtrk ug n, Mlrh. 

if.iNU I'resp, line and hiiinnkiD Tirimef^' 
rattnlle}.. .Adrlyo eigultiiiient you niHd 4 eiiI 
we uuote prkes t or Rend atainn fur eatalDpr. 
F. FeltTer. Oj-A i d Cktluinhla S.L, Newark, 

K. J, ^ 

>!A!tU,3lNS IIfHhI. Jnti' girriite*; type, eup- 
idled.. StTil itOiiki;^ ]i)tf llanird, Caiulirldee, 

3 Iai.i.flr 1 -i 0 iiiftil^ 

EN3'EI4ir'EK, rarJi. ktoller*. llomL 
^iiinmrLt HJid nikd pipen.. Iknre^i: n'liok^tk 
lirtfr-*. V ntillnTP Pm ( prj[^( Drl«._rR ti wa. 1 IL 
IJAHfi.LINS. Prc9i.», tyiPa. LUt 3e. Ki- 
elianup Ull, 3S Orient. Meriden, Pon n. 

PRINT T'uur own elretiUrpi. mtelopei. 
vllh tiooi* Blade prtip etwMna lHa UiPti ll.OO 
TI] Unrated in«troL'tlona loc. Call Ednulri, 
UdiMHa, ATpiri. 



POPULAR MECHANICS ADVERTISING SECTION 



51A 



FRIN'TLVa jupp|i1.i;d, 

tj’CDB' nDreJtlBL. Ikind iUili} far tiLalaSr 
Tmi, Torltt P«nni. 



PATENT ATTDHNEYft 



PATEXTH. ProttrC your Idra Iv antiftnp 
fre» *'l*faaf of iTiVfntJftn" FaMit, Kii'a[>- 
tlonil iwrinhuT afrvlce. Kntabllfih^Ll ItSdif, 
R, U. TruuuiBD. JF'l Wuodwuil BuUd:lii£, 
D. f.'. 

]>iVHNTOn?: SHHid lni[i]cillittl]r Taf y'O'iir 
I'DpLn of cur nfiw fm lwik«. “Palent Pro- 
tcrti«i" *tn3 (in KdJirii; an In- 

vfnilmi."' BJaly-clnl'it tiuEKf or liiiarcbiLnt 
Fiiuts. TTirr tell how ntlrnL law* proFnA yoiit 
kind Df akelrb dt oitHlrl nccdcil; illuF'lir ilOiH 
la ta.ko wlthnut -coal ; htiW lUtrCBkfdl inC{<nl'prj 
hdro icmnc-d j^nancJal HlBl^lunre; vhCH' ibUT- 
rilinc iDcenLloni t llluacM-tc thipcciant hia- 
I'hanh'al ntLi'i-rnirnCB. WlLh iHaaka U'4 tlao 
9cnd free Erldcnn of Inf-culidn forn] Vo hrl[r 
oiEahlljh dale cf dtjclofura. Prnranl arnlrc^ 
TcasKHitbl? ftrcBd hiccLbI deferred payincRL 
plBin. J^lrlrltFt BC-rriTy. Thirty-Bls ytatl' 
exCKirIrncF. HLtfioit rrfrrrnrCB, ill 

[(Hlay. Tlia far-Ei In our buoKi aro viortti 
iTiocirj lo Ihc luui will] a rood irvVCnCinl. 
Addr»i: TJrEor J. E>aiN & Ca., finFlitrrt'd 

PaLenl jUtorncyBj Vidor UulidiDE, 

Blvlngla n, D, P, 

PATBSTB — DrfoFa Im hrainr an ojilny of 
llEur or uioftrr ii nbad? nn an InrontEon, a 
nvandi uf llte Pilfni QRIro ncorda ahmiM Ih 
nil do Id drtrrinine ai ntiarly ai iinnilhla 
whether or not Lho laiuo id^A haa heen i>d,L- 
rnt«d Ih^orr, TTh! rott of |ld:< Ifirrlt la 
Ainalt, u'hJl4 Itie riLua of fii'ti P nmw- 
rr* la nfirn run«tdtraii]4, oJTi’r inctniiira 

and pnliiufarlUtrrB a ilinmunh nrorupk ron- 
ftd^llal AtartlL ^mfris-nlnA cximlrnred 
np^nit'l aiid nnjliUnr^ In rvro' r1>ajrc of 
pAtfJU and Tnidr-Mirk prarlirr U'rlle for 
our frr« boull miktnilnins yaluuhlc infor- 
Hiation irlalLnr lo pal'cnl procrdiira. plir- 
rtli'a A. O’] trim and Hynian Brriiian, Ucc- 
Intrroil Pment Attornrrii Adiini HuJld' 

Tna, \Va:ih inaton, U. O. 

PB\mCALi. Lnrrnltnri now ia1«;t3d« be- 
fore ]»af'c[it|jis. What liava i-ou f VVhU 
t'liirtrrnl InillCutc of Amorjcin InvfDiOM,. 
lipi.i't. ^HI^ Waihlnjlan, U. C- 

‘■JNVKNTOR^a Rulda,*’ IflO mprhanlfal 
tiiOiain^nU, Trfi'i;; ■dvlcei on paEr-nlinir, scll- 
ine J.li(rnilont, Ffaltk LedOrmann, Tribune 
jttijg.. Nua liVittl. 

PATENTS, B(Jok]«t fr«. HUhcEl refft-' 
pneeB. Pnt re^uttB, ProinptitPU nBiiirOil- 
Walsnn E, nateiuin. PiUnt Liwyir, Tli 
Ninth SLt WajMnffpnt 1>. C. 

Patents Profam]: Indo marha rPiili' 
Ifffd — prtiUmlnarj advice rumt5.hcd wlthnul 
eba^‘(^^. itOoklrt and farm for dlBHo^EnK 
idea fred. It^lng L. MrriUhrin, T(»iiA fn- 
ECmaUnnal liid£. ^ Waihlncfcn, D, f!. 

L. F. RANDOLPH, Vl^qf llulfd^ 

Inr. WaahtniftLin. h, C. Low Unok: 

and informat lign fraa. 



PaTF'NTs. IhJtnietlatu ’’How m »tih‘ 

H|h Twr li|Ehf**‘ ami furilt. "ETldenrc oF 
(’doneiillon'' — SMt fftef f.ROea*Etr. AllwJn» 
A RamiuoL, Bcw^p Bultdlnl, Wuhlni' 
inn. U- C, 

[NVENTOH:^— Sfild for frCr hoqklel - paT. 
mt-iScnie/' infcritiatiMn Uajcd «n fli yeara 
riOBTlenro^ f-a«# A L^lcc^■^ Uepl. SA, fl'JS 
F St-, I'Va'iliLncrttm, P, C. 

MPriMMrAL Mode] I, ntw and novel. 
Fopular Afrrhantcf hai drveliwied arvnrate 
rjiDikla in VIiif iBeohanlral Hi:^l(l. tinKT 

rfidy arr Wrl«hl ’‘Whirlwind” AIrtdaof En- 
pine, f^t-oan Idiifr ""turopfl''' and Simleo 
Pijnenrar Loenmonee. K'. i<ry |iari. eli-nely 
and liatne {EUod. Invalujilili^ to 

tltidmti ami al] Who Brn mechinlrnllir In* 
fllned. fl.UD each iHS^Idahi. Popular ^]p- 
("bHrilpj Preifl, It<u(ti cas. :]i)0 E, Onlarlo St., 
(’h|cii£o. 



FOR INVENTORY 



PATENTS — BefyTP tuo hrflvj" an millnj nf 
time Dr thohoj inicdr *n an Invenllnn, a 
search of Ihi? I'atent' Ofik'c femdrd.i hlmulil he 
niadfl to deifriolnn la nearly ai pn^.dliJe 
whelhir or uot the aafne liJra tiiJ! Ureii tmt- 
rnletl before. Tfn.' I'Oii of lht?i irnirll la 
-'mill. the ralnr of the farm It iinear- 

erf f* ofi'civ nmildcriihle. W'e afftr Imentor* 
and iDHtiufAeturern i thcircnn:h liroitipl. ron- 
fldentlAl leiri^h lervlcc-'*plua eiperlenrrd 
HMjnaei am;] aiFlBlahco In every pbaBO of 
Patent and Ti-ndp- Mirk practSec. tVitle far 
our new free hcflk mtllalnlnir Valuable In- 
fermallnn tiditlng 141 palcM -prorednrt. I'lir- 
rnrE A. ClfHrlert and flyman Pennin, llcwli- 
fered PntPTH Attnrneyi, liSIl' Adllui BuNdlna* 
Wiihlnglan. ll« ^ 



PTIACrriCAL Advice. liaW to nctl fotir In* 
vrnlLnn. cin» dollar. Palrnm, tcademarka. 
prcrut'evl- Eaxy JAatillmienm., irriilF i'onnur, 
(Engineer, Lawyer!. id3t AjliburtoD ATC,, 
tin.lt|iiiiKii:f. Ataryiamt. 

JNVENTOHSj Send iJDrucEl]uE.c-Ly for yodt 
rooLri of cur new free tiowka. '‘PoLenl Pnt- 
tei'tjniL'"^ and ''SugrcytiDn^ on Sc El In;; an In- 
ventLon." Slily-oiirbt tiiipei nf intrreidLnk 
fiiir.t*. They ttH how patent law* prnCKi your 
kind nf ikftch or pigdol nipLtL-ili iLraidE fitepa 
In take witlidtit fo4 ; iioW jgiTit^^-rut inifiitori 
hare yenlred dnain'iil iibif tiini'e; iliow tnti^r- 
FhtLnR Inventlnn;; ilJuEtrjto impnrtabt bit* 
chan I I'll JiiDveruenti. With boaka we dUd 
i$tinrl free Kvli^nro of InvenLlcti forni lo help 
rilahllati data of UlM'liV>lire. Pmiupt hcrvLie. 
reBEOtialjlP fecf. iti^cliil deferred [laymmL 
plan. SLrIetrtt aerrecy- Ttilrtj-Bfx ycarE' 
exnarkni'O. lllplnejfL rvfcfCJiL-ej. Write ni 
(otluy. Thfl ficlB 111 imr boolij are vvcrlh 
iiMJhey tti (Iw man with a irmtl Invent! nn. 
Addrrei: Vlclur J- Eveb* ro.j lleg liter rd 
Patent AttornryH. <l]]-H Tlclnr BoUillnf. 
Wii.Hl(igIorj. IL V. ^ 

rNPATENTEP Mbrs fan be sold. Wo 
tell you Ihkv and be In you jo aka tlie salr. 
Part lyu I aril willi Llet of nLanufai'iurcTa ami 
wentrd Inventions nent free Ml rertuEil. 
Write VV. T. (Irerne. bid Earrlticr Bulld- 
in^ Washington. TL C. 

TlAVE You g Bound, prartlcal Invention 
fer iRir. I'lteiiLeil nr unp at Filled } If id, 
writo Chan erFLl iJiitltula [if AjJietlL'in. In- 
venmri. ruept, ^A, W’a:.hlriFEnn. 11, C- 

SELL Your patent Ihrauab a aioail rIaEBi* 
fled ad Jn Pauulir Alrchanipj. Many InrPulDra 
hire feund buyera In tbit way.. Ash me for 
uruof — I'll iladly lenJ H IQ joy. F. W- 
Jahnioii, JlanaEOFf riax^lfled AdvertJilng. 
jtni E. nnlarlo St., CbicaiP. 

INVENTORS: "Makltis InrcnllDna Pay,” 
our .^-Z-paie illdE.f rated licHik, mallrd uiion 
receipt of ^ pD&tafi. {.'rCicent TddE Coin- 
oany, liept. Z, Pine! nn atl. Ohio. 

PATENTS. Lew cait. Itccll ihHl IrfeTtna- 
lion free. L, P. Itar.clLil tdl, 'Mi-C Victor 
nu ltfl ljig, WBthlnKlnn. 1> . P. 

1NVIvNTOII" 1> rntver.'-al EtJucalnr: cnn- 

taluB IMIO nierbihlral mnvftUrntE J "jh pet- 

ptlual atiotlnriE; IriitrUrllon tin ])rrK.'Ur)rig iniL 
lelllhg paicnia ami RelaellMk ah n Homey, 

eln. Sijcjrrjti rvw hfcAl- Prirc pojl- 

pald III I'.S-.V.. .iiddr^ii AlhfCt >- Pliftrleh^ 
,’ili-H t'olotadn lHrig.. ‘tVaiHhiJE nn. I>. C, 

1 Patepti, E-itabllilied In 1940, 

Ctiarh't A. Sciilt^ TilJPyt Oaraon Arc, 
tbinhf jcter. N, Y. 

INVENTORS— --I ilrna devcloiirr]; Jme prai'* 

t|ral Inventions. Working liiodcljt hiillt. Law 
riflreB. i ‘omidentiat service. Ren- Paul Kb- 
liint'crlng Co,. N. Cal' l^E-i. DalLlEunre, 

_M rtri I a nd; 

rOST.\1., Rrlngj full Infonimllen almul 
patenti and Ihelr roM. ShephenJ ^ Camp* 
bell. '11 A’iflor nuUilInj. VYa:di]ni;l'on. T>. P. 

TO inrenlnii-": U> Jtre In the Irarkrt tn 

riUrchasr a GiAul liatunl. prefETal.i1y a eiiIdIE 
Ireprt niHilr of uirtMt. ^V[H putJ'liam' nultlaht 
ur nryivRy. Ptitnjiainc .^£cnt. nil Pcont St., 
Nrw Viirkr N. A' 

Patents, 1.<IW rate^f Sajimel fkitditejn, 
27 1 E. f; uphill Hil., New Vnrk rjty 

"POSITIVE Prlnrlly Proti'cl lim." TIlfcb 
— ZTif, I'Hihnrr. 2H:tl .t Nu rth fl I . M llwaukee. 

S.i’i’E Ituntlrnl* dnllarE Pruccfl Idea* 
(Vmt^ Ii'aIIV. I ’art Er I liar ^ Tree Invonlor, 

ll hHj - 11 Street, Altocna. IVnna. 

^lODEt, Of inmlerw pUBcneCr loromotke — 
eIeC. linrolik'ri Ktxld Ip.. Ifoic. arcuralely 
ihnwn In cdIois, arc all tlta Intrlrate parLn dF 
a rnoilrrn giant ol ihr nllji, rniibplai'r with 
tender. Inraluahln far atudy. Of great In- 
tire.Tt and favrlmitlun to hoyf ajid rniiorE in- 
terested In rollTOBflJ. Il.fm pprftpald. Pop- 
ular >lrrbanlr» f’reiv, B^in Lliu, 2tlO B, OJl- 
tarlo St,, Chlcact)'. 



INVENTIONS WANTED 



WE Su-rrctifullv aell Invirnl loni, patent od 
and unpatonlctl. Write for Pmif, anil te1l ui 
■what you hate for ailr. rhirtrrfiLt InJtltulff 
af Americiui Inrcntori.,. iJcpL. i*l\ M'aiblne- 
Inn, I>. 

INV’KNTjONH WipleiE — I’arl EfUlatly nn 
plated ipiwJ 111 ties, pittrnfLiHl ur unri'it-cpfecl. 
Write Anksibre Plullng L-O-. dl2(l l,aralii 
A*e., f'lrveUmU Ohln. 

IN VEXTORS— WtU^ far new free bc*k 
"Piitifnt {puEile far tflO Irnenlur” and "Recnrd 
4if Invent Icin'" farth. No vhaigc far p*re]liH- 
Ipary InfcrnutUMI, CUrfneo A. OTIrlen ami 
Hyman Bonn an, Regliitrrcd Patent Attor* 
neyR, lii«A Adcnil ItuJldLng, Waflhlaiton, 
J>. C- 



SMALL InicnllDm wunirrl by Luanufariur- 
tn, t'll lirlp y'4iv (cll ycMir InrtiilLnn. Stan- 
k,*' Hull, 782^ EiH'lld .Vvtinu«T CICVdaticL 
Ohio. 

iXVKXrttlNS AVaoItii ■-Pati*ntccl. linpak 
i']itir± if yau have un Irlea for tale-, wrltn 
Harliey'B, ltw„ Uoi KSk-E, fiangor, Malna- 



PATENTS FOn SALE 



2,{ur,3;;0. AtOST Praetkm OllLctI.c, fleirt 
hladr itjvpppr, uml rbiuhlnpd tocil, rcxlink Ir 
i.innuf irtuflng. Sell big If. S. — fortlRh rigid*. 
.tf’rt'pljPK licfi i>rr*T. Jitn-'er, tios P'DiuMitiuii 
Ac**.. Xb-tr T urk. 

Nh^W lint tier* cm-leiutr. Ho.Vall¥ bftBlsi. 
Octn-go StjivlHingi l^i InniilTee. H.. C - 

KLECTHIP .ipEillanire. Barearh. lirul 
Ifll St.. (^qI lege ^dat. New Tfnrlt. 

MANL'FACTfBEIH! ],ookLng for new in- 
vent torn ghauld wilte W. T, Orecpe, OJB' 
HarrlulCr Bl*!!;, , W'ajhitielon. TL C. 

BOOKS f'ovcrhpi ItundredH uf Hubjpel*. 
UIg eitiEnit. ptMitEe. Pupular Ml"* 

rliBirlra Pre^a, Itdci E. .Onlarln SL, 1‘liicaKO. 



MANUFACTURING 



MODELS, Llahi tilfg, Ifli'etltlOhS per- 
ferted. U. Bstharp, IDH 4th S. \\ ., Mason 
(;’Uy, Irrwa. 

MAN'UFACTUniXO, Msikli. cllti, Biiinp- 
InEi, braRsworkt Ca*limt Inoulds. Slamp 
for Catatog. BatiuLi Mftal StKclBltlct, Kan- 
BBI C3 [ T. Mo. 

INVKNTIOXS i&lihufutctreci In any [|uan- 
tlty at low rait. St ampin it J-, dlciT hiOLliiLi., 
Etc. Ertlnmiei and free eataloa. Craarent 
Toot To.. Bept. Ji. riiwtnnBtL Ohio, 

Make It V(mr*elf- HnndiedN af prai-tlrfll 
ami ijicrul rlwlrt* deserlftpil Jn tnJr tUg blink. 
PI a In liifl.ttclcltDdi Ihd IJIustriObtiS ilimt VUii 
heir to make tlicm. Sava Ihuiiey or» thing i 
fur yaurBoU or tnahe profll Bolling to mticri. 
IR 1 O artklcB af RTcat virlFiy. 430 pagcF. 3'ill 
Uluitral lana. S3 pnitpalij. Popular I^Tochnn- 
Irj Press, Itovini (Lirt, HuD E. Oatiirlo SI., 
Cbleiga. 



MODELS AND MODEL SUPPLIES 



lN\‘hXToBs — ^Wflt'T roT tiaw free Inmlt 
"Pairnt (illlilr fur the luveillbr'' ahiJ ''Itn'- 
orrl of Im-milnn." ruriii. Nn rbarjse Tnr pne- 
liiulmiry InfnnnRlJon- riprmer A. rt’flrb'ii 
aud Bybiatl lll'rniin, ItegUlrred ihicc-pi ,M- 
tnrnerB, d 8-.A Adiuni Jfullcllhf, Wa*li1tU;l'ciLci, 

n. c. 



.VIHPLaXE. Ship ntodrl.*, supplic!, tcei* 
cHt nricet- ]llu*lriilF<i i-iitalrtj; ^te, rndk-i 
Mailch'ibifr, '1'Jl 7th Aie.. Nnr Yejtk or 
;n;t Makey St... Newrirh, N, J, 

RAILW.VY Jlfldrl Bupplki--TTack, ,!g- 
riBk, locoatiDllvER, elc. Lldt Bhr. t?Tovan 
Ituilnay Mmlel!, StJinirani, Parm. 

Model Mukera Igtlie. VurtUiilnr* tnr 
dime. Depay Mudcl Shop. ^fLinrie. Iiidtann. 

WOUKlXH MudHv IrmO. Vatalaff ir.i;. 
T rtniff Ciuppahy. .\nn .\rlmr, Mlrlt, 

.^lODFX MtthCrs — llravt, cpppet, flhrf. i(rrl 
nnr] aJunilnum In all jihupCg. A ho caritJjijr*, 
geerii, Berews, [iLEing;. CaLHlog Khr. Eyp»i-l- 
oienturB Suibply Houbo, UopL. 1’, Rnx lu. 
Slation T. New Vork. 

Y.VCltT Model nulngl. Tor Jiiji. A’anja ami 
EiihErs. Send fOr llUlsLrntCd list. .t. .1. 

FLhcr. 1 11 ( 12-1 Elotvah Ate., Royal Oak, 

VI kb, 

FOR I'ajitJmo Titahr epgtnpi*. llluitriteA 
Catalar ItriC, llpWardcO. :llt7 N. .Anhlunil 
Avj.. i’llli'qgtl, ill, 

SHIP Mndel!- Build !«'" Plying ('Inuil. 
ConyrlralicHi or Galkoii. At! inulerlaB In- 
rludlHE; full-nlEcd plana onJy fl.7(i frum 
Ifuneark, H'23 Uuuglad Avc., I’OrLJtnatrtli, 

A'lrglnta. 

EVIt,v.li"S Modplfl— Englns ra^IIjiKB, iKtok?, 
fiUioprljifi, nialerlali Bitil iuppILcj. Ailvauric 
thuHclIn Illustrated I'frrulor far ataiup. 
EvrnynieirD. 23 Xa. Cllnlon, ■.''hicaga. 

MOTiFLM AKEKS — .WiiiatlneB edBCil ln't 
far ywj: The ,\(iji.hi1ribiitNr iiitcl Ttie iJiadei 
R*Br«ii5er. Either, 4i.r-(i per ytar. JMh. 
la,jO per Teat, Sainpta of filher. 19 eenk: 
hnth, as reMl*, llodehmiker l-Vt'. iViUH-.(- 

trijiil. U'U,^ ^ ^ 

MOllEtjit — T*;L)r i1e*e]fiprct IhtO 

ikkt Marking cubikU, Mi yravs' lucceisful 
cypchkhrr; ihbu*anik af intklSrd ruslDrufJ:i. 
i:DtUli3enHM.l »ervka gunranleed. tUnic rtFer- 
gneet. Send ppitaga for 32-pagE hook-— - 
"Making Inverttlunt Pay." Crevretrt Tool 
Company, Dept. Y, CtnrkmtH, Oldo, 
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POPULAR MECHANICS ADVERTISING SECTION 



OfATB lEid model tvppli#!- Bead 
For The Fierce Uedel Worki^ Tla- 

l«- Per*, ni 

IJODKL 3ct*ni IwoiBOtlife acila. Eib- 
11; mule- PanlriilATi, riatliic U^l, [tboiD, 
12 ik. LUll« Kalinas. &□!. 13, Wtltninilenp 

Cl,LtfDITll;l. 

i^IOPKL. C.ir Wrlffbt '■ Whirlwind" 
mill I entelne, Hlse Hi 2 2 inrhea, llth»- 
Sieiihed la calure. Uv meena nf an. Ingcnliiul 
Hrrenjfetncnl ht Haiu, Ihli model can lie 
prAftitall; dUai^ambled and. puL tonelher 
Hhowe ennl heiDea every uin. Of 
«tc4L ralue la ■vlallon studeniFi, Dieabinln 
md alt- minded »\en end bwi. (1.0ft pwt- 
pald. I'DlMjTut MerhaaErc I'rajj, Ucma CSil, 
20ft r, oniHtift m,. L'hkitito. 



BURVeVM^CI INSTHUMEMTS 



Otr.\llANTEEI> Factory rchulU tranaUa 
Ami Iftelfi fjJT tent (with nunltaao a[>tEoni 
or pale (eash or Oriler paw bercra 

prlcea advniH'. We will repaid. Ited* In, 
(w biij- jaur old irtiili-MnU'^ntar i^hlp prepaid 
For eatEniatp and taliinUtm. Wr1t« for lAi^t 
M-^12 and t:oinplete InfutiiiHl Lon to U'ariren- 
Knletit Co., lltU 12lh Hi., rtilLadelphla, 
Fa. 

WTBfn# Meiiurlnit nhtfla. Popular *LKea, 
,ADT'i]ral'F. Rea ran able. Carutrah, Arttiony^ 

Kanaaa. 



PLANS, NLUEPR1NT&, INSTRUCTIONS 



FracLlonal harEciHn^et molDtt 
nt(h Ulirovt fwltch. Blueprint nllh In^tntr^ 
tLana ^j.'ie coin, STL - SI SCrret, Darbcrcoa. 

Ohia, 

rtl'ILD A aftirtinet coltiiire. Ideal for 
meuni a tna. aeaahDre. roOifortablft. Incipen- 
iiLre, C>ia be uaed all year. ClinLi'ft ot d 
ilealKnB. 31ietebea free. lEtaaenU'e, 111 W, 
ITaiblJietDU, CbtraiiroL 

Full aE/e lava ornaiuent print i. SSc 
crvin. STILO Fulton, Ssalnan. 

Mieh. 



HriLD UL1 burner. 3t<ne ur fbmire. 
Hurra fuel oi] nr crankrase tlralalnca. No 
ineipr.. clojtrlnfl or over Amt Lnit. TtIueprLnEi 
(1, Re.^lnjer ^fetal Works, Da BkiU, Fi. 

KfAKK BLucprlnta.. Inttruid lotia (1. par' 
tEeiilar* atauip. >^atl narrli. '^loorcruft, Wyo. 

PB ACTIC AL— PtOTI l» Me h«dtt PiUibif 
3C poEtiRe. Foputar ^[CrbaalcB .^la^atlne, 
200 £. Ontario Mt., Cbleagu. 



HOME CRAFTSMEN 



Vut'R ^evvinir marhlrie needle replaced 
irltb Hrtebt Bit vlll cuL pertertly, voikI. 
eloUt, HOft inetiiR- No sawdust. Frke 
Iitforitiitloa. Bain pie rota Idc. 3ee Derember 
Fop 111 at Meth Balea. pa^o S21, Qene Hubach^ 
er, BtadtlWifc. Pa. 

jEfAKK Vour ftnn workshop; mofpT. lAEhe, 
drltlpreia, aaiM. plane r. ib±per. I'oiuplete 
Hpwineatlcmi— tl.Qft. Klart EnilneerLnc Ce,, 
psg, Roi 141, Erie, Pa- 

CH,UE Pol, double boiler. 73e rwnplcte. 
No Btantpi, Wometadorfl Labotatorks, CJeat' 
field, Pi. 



MAKE A tloUn. laHtnirtion*. pattemj. 
woadi, kill, yra^et, Sft2j Starke Riclnaw, 
Alleb. 



* LEAhN Air condhloillnit— Aiaerlea'i pert 
T)|g irviluatry. TTiou Bandit of tqrportnpLtlej for 
fat leelnr nien. Gel rour flaci Vlth ctHin pintle 
new bonk by E. W. Kleitwk. llE.FiO P<H1- 

S aicL Pppular ^frehanira 1'reaf, Itoom C9S, 
ftO Er Ontario 3t.. ClikagO. 



BL'ILf} -A power aiber aav For Ifbi than 
l2.no. Hoe:t work of Jii la^. N'o Ann lu 
limit diameter of vorli. 3awa up Co one 
Inch, lumber, Cnmplela In eE niEl'Iona and 
drawings, fHlfe- Western Sbopa, Box 47 
rtilekaaba, Ok1l. 



TROPICAL Wooda of Cutu- The fUMt 
heamltul wowIp. Wend 1ft wmt4 (ffllnl for 
de^rrlpllte literature- and prices, l>r- Wm. 
y, Ordetx, Ato. ludepcndebcla T3, Habana, 
Cube- 

LE.VTITKBCRAFTSMEN — Wrlto for free 
instrueElona add price Hsf of leal bet, IwjI* 
and beilnnera"' klti. Send So for iimpla 
carda. Addreae Wilder ft Company^ DepT, 
p, iftsa CroBb; St... Chk*BQ, ni. 



IVOOIl Turn Inn on the lathe, 1 cite ml Ln.fr 
and fajolnallciji. Send for Ml II on ft Wohlers 
Course In wood turnEnr. It Flrea ytnl qulr^kLy 
ji tfunpleie inaElcry of thla inenukl art, Smi 
ptffn, CLolh. 141 plitn. ll.Flft pootpald. 
T'aputar 'Merbanlos PresB, BOem CtLIi, 1^, 
Ontario Mt,, Cbkaga. 



WATCHES, lEWELRY^ PRCCIOUS 
STONES 



AL.ARM Clorka repaLred All makes, 

parta free. Vej,r f^ukra&tee. Semi rw mon- 
ey, Accurate Eairkneara, 13433 Cedar, Cl4vo- 
land HeighU. Ohio, 

AUf^TRuALlAX Opals, all rarletloB, good 
gsiorttuent |3.ft(). Lists free. Nortuill 
Seward, ^fe1h^)^^rne. Auistralla, 

LKAHN W'alNimahlnJt free- Kxperl mental 
irujfOmebt liftc. Caialdif oC, tStewarl'j.. rtliLb- 
UllTf, Kt, Louis, Mu. 



OLD BOLD WANTED 



CASH For gold, teeth, l^wetry, yfukhex, 
IflEth prleea paLd day Eblpnieat rcc^lL-ed. 
ggt I af action abao.lutoly guaranteed or irtl- 
eles rhoerfully veturneil. Chleigo Bablteri Or 
CkltBgO Aswlatlg.!] of Comiuerce arc lOur 
refrreiires for dealloiis. liifoi'mil Lon 

free. (Tilcaan tloUl Steel tins A RediiLng 
Co., 300 -P Che III pi Lath Rldg,, Chleaeo. 

C-tE^K For old sold lertb, crownat hrLdaft- 
n-ork. Jewelry, watehes. IVe are Bine It era 
■ nd refiners and pay y-ou hlrh prloeSt bceauBO 
we refine fpt* dentnl nold- Satisfaction guar- 
flnteed or Bhipuieht rtrurpeiL Free Infortiia- 
lEun— Dr. W cl s.f>LTk'a Gold liefipJau Coni- 
|iany, lQift3 HennepLn Avft-, Sflntiea polls. 
Minn. 



1IIU%' To Identify and determine value oF 
Old preolftut ]ineta.ls. Where to buy. To 
whom lo ieH. He! labia and up-la -dale InfoT' 
niitton. Complete Inst rucE Ions only ll.Cft 
pckttpald. Papular Merbinin Proas, ItoUm 
C2S, 3ftft E. Otaris SL, Chleata. 



FOR THE HOME 



inN'XE,! POLl tl - TfO^ tlT IV BLL. Otn e ral 
Eler-Lrlr furnaro repulalors at letl than half. 
Tj'pe ”D" contral niutora (IB.ftft. Mtnpeap- 
oils typo No. 1112 lift volt thermostat upeftal 
jit.ftO. ft. E. low vallage 3 wire tbeimoslat 
iFt.ftD. UTIte for lllu si rated foLdrr “I'M." 
Hrowtl ft f^hartie oil pumps t*" |3.(K1. 

Governor Tleat lleEulator Ca.> 33 W'arren 
at reel, ye* VftfW city, 

CIX>CKS: Bull'd your owrt grandfather's, 
than Jo. SbePf, Thauaands built Eluccv^l^<fhtl;. 

with. betutlFul ehlnier- BlrfH'llnrn lOe. 
Parllrular.i free. Cloek Compapy, lilTS ftufl* 
ner, Ptilladelphla. 

IlUTtLT-lN" Furniture adds coavertlrnre, 
rottlforV and beauty to your home at very low 
eoai. Any banit; man ran build a sreat va- 
riety of 111 ] I apaee^Bav'Ins furnltura Irom the 
easily- fol lowed lnstrue|l.pns In mir remark - 
all It hooDi, tba only one an this Bubleel. F2.^0 
pusIpaLd. PopuLuy Meebsnirs Press , Buoin 
C35, 2ft0 E. Onlarlo 3t., ChLcago. 



TDBACC1I 



NORTHERN Leaf toljaPro^ 3 poutul ttlul 
paek3ge> cont Bluing 3 liiatked liLnits, TI.DQ 
prepaid, Prleea tm re(tUfl.il. Fameri Ei- 
ehanne,. Ediiertop, WlECOniiin. 



FREE Cigars, pips and elgarette rnllcr 
with GoldUaf guaranteed tFltwInc, ElfiftMtar 
Or rlgarett^ tabaero. £ lbs. tl.ftft, ten $1.75. 
Co-Dlieratli'a Deal Era, Scdalla^ Ky. 

fiTQltElt Qualltyl LlghLor mellow smok- 
ing or rieb rLpe ehewlng, four poun-ils,. post- 
paLtl. (l-Dd, Hlyorsida Ranch, Hazel, Kan- 
luehy. 



RA2DR BLAD£9^KARFENtNG 



YOL'fi. Raiwr hladeg sharpened like hew, 
lo each. Fetter Wettergulat, RDekford, III. 



TATTOOING 



You Can earn big monzy tattooing, easy 
Elencll nielhad. free folder, C-T-3-H, G5Ja 
3oulh Watt. Chicago. 



TATTOOING OoKIIb. aitPpUei, Iliustral- 
ed llflt, "Walara," 9ft j pgl-tnaiu, Detroit. 



WANTED— MISCELL AN£DUS 



VilKG gtampi wanlrd. LltC 3o. O. UlEta,. 

Howl m g Green, -Ohio. 

C.AHH For used mkroacppes, bEnPculan> 
Elide rUl«. drawing artg, surveying, Bclftl- 
El no InBlrumenlB , marine pqulpmrpt; com- 
plete llbtillas and standard seta. Send dt- 
1 ailed list. HlghesE prices paid day shlp- 
nient fOCOked. ggtlsfartlun: guirinte^d Of 
shipment clieftfuHj returned. Elman's 23ft2 
VanBurrh, ChkagO. 



PEflBONAL 



3TUTTERJNQ And BlathPierlng eatlly and 
eifTeeLlrely correcled at bpm«. Booklet freO. 
Piiul J, iVoLfe, Bqx 53 , Fltttburg h, Pa, 

AR.1? You tormented with lombago. qou- 
rltlB, iDuscular rbegmatistaf U?o Rub-ln-Ollt 
Mall me Oollar. N. A i\ iToduoU, Hoi 
OreenstKiro, N, C, 

BIO Tuea w^ir Itolea in hwe. CbatnOla 
toe-al.'alls prevent IL. S5c pair pmtpald. 

1fO*a"t^avW COr, !>5 y. B|h. -CpIi.»mI>us, Ohio, 

FREE, TJKiponant ILleratgro on the attain- 
hig a04l uiulnLalnmg of htlurat health. Hr. 
y. Ji. Ilaypos. 30& Bigelow lUdg,, Seattle, 
M'ajth, 

STOP Biting flngemalEs, guaranteed cura 
— (2.50, Pr. O. C. Elliolt, WTFmlnEton, 
N. C. 



MODELr Of ocean liner "EurDpB"^BiEa, 
unfolded. Iftg43 Iil, lllhograpbed In colon, 
.■ihcwB and glve^ names of eit^lOT and In- 
terior parts oF ship. Thl» ingentpuj derfm 
gives cno aa lilea Oft a great ship tuch aa 
could be gained in po other way. (1.0ft poal’ 
PiiLd. Pnpttlar ^leebaiiki proBt, lloua C33. 
Sftlt E, Ont'arla Ht., Chicago. 



MiaCELLANEOUS 



LTGNAPRINTI Prints names, adyertlse- 
nicnts cn cigarettes, cards, any thing 1 3acu.- 
plo. dime. Mb II marts, P>1Q-1, Cincinnati. 

ur UNftlNKEiftH ilimplined elide rwie 
with In^HtriK'tions. Sl-Hd. i4clhMlcy l^ncLnoet- 

|na i^riiiiipariy. Terri I . Iowa. 

CA RT 00X1 gTS— Hell your iketehes. Dl- 
rerlnry and solJLng delklla, 2ftc. Giaphte 
Hervlee, 417 Southway, Baltimore, ^laryland. 

C,I3H Ineome dally illverEng inlrrora ib 
home. P|atliig autpparts, tableu-are, etc. 
Comhlnatlon oulfit. Write Sprinkle, Plater, 
2ij^. > la riant Indiana., 

nOLD .\j1d atlvor locitcr, (3.Dft pOBFpali.1. 
Free If Lei. Jlcrccuin, Btaivcr 393, Rprlng- 

liehl, MisBtulrL^ 

FIltsT Alii ooPthJnaUcii, fof home, offlre. 
Bcliool. AbtorlKPl cotton, asaorltd Widths 
IrandagOi, ■dh^slr-e, aspLiltl, peroxide, rUti- 
lilng ■kuilol. laseime. w'lkh haaci, mcz^uro- 
ehroini, mpUth wash, borle acid, lilcerlrohltft 
BVHla, -ppaolU sail's, castor Oil, eyo Oilp. Post- 
pald SS.CiCl'. Medical Products Cnmpaiiy, 
wo ^gth Avmae. NpW Turk THy. 

CbCDOX14. Butterfiles, cnllert'or'a Bup 
lEea. hutterfiy art luaLBrtali. Ftee ll«tg. 
layjaard, 11 9 2 Lewlaton, Ha^heBtar, N. T, 

CTTi:*— Make tbcin yaurself. Blmple, In- 
expen re etching process. InFormitlan frOr. 
Hughes Pioducla,. 72 Miami, Terrace Park. 

IPJila. 

ML'ltll'lB Treasure LqratoFS, BadEp typr. 

Neal Hroisn. Rlchtaru] Nprlnga, Texas. 

^Alany ntpney tnahl-ng st.unla 
Iftc. Btraley, I3H BpringflOld, Ohio. 

CUTS -Apybody can make, Ziar. etching 
prcKcaBr tjpecliffiena. putlmlirt. aastliuonlialfl 

far stamp, J. C- Bay, VVlpdfaLI. lad. 

TtOGT Lacra, grnulne lOaLbcr, Intllan 
tinned. Continuous ICngthB, 5t per yard. 
Guaranteed. Box 303^, Station "B,'' Lang 
IlBMh, Cb llfomil. _ 

NEW Bl34;^ery fori Winter COlde, cb*ppe(l 
skins; laryngllli; InflUePsa; pneumonia t as- 
thma 1 hcadai'hcB: eatirbe ; ruts and burPB : 
piles: Borr^; rheuwatlsni; atblrtr'a foot; 

shaving. tl-Uft tw ^ i vl. trial bI». 

Indian PfodiH^la rp.. ytagakwa. Okiahorog. 

''ANYBODY Cgn get a Jab, even today,'' 
aayt Bahson. PoataE brings free detallf. 
George, Box 2aft.\, Jackicm Heights, N. V. 

C-ASH Piild For bullrrOles, lasecli. Bee 
Sinclair Dkplay AdTerltpeincnt on pace IB A. 

BRDNISE Tableli. deik wall plgtet. 

mettiorlalB. ET«ve tnatkeri. Rivnze. brgis 

and aluodlnum east leg. AVandkey Patlera ft 

FouTidry Co,. AmirtsQp. Tnd 

Alit.ATEt;R Cartoaiktd een eani $33,40 
weekly. Ipgre ttiBe, dupllrgtlng mrtoDci ad- 
vcrtlscmentit. 2-^1 RTmillrate, Argjlc, Wlj, 

WHOLESALE Supply lOuroei, half lell- 
]|on Items. lOo. JatemitlOnal Agenty, Clp- 

clnnetl. ^ 

TREASURE Hec-liert — Make your own gold 
tiadrCs. W>bS, 101^ Fratlcet, &t. Jo^opb. 

Miajpurl. 

SWAPPER^a FtIbsuL it 4, Hallae, Mich- 

igan, IntereatB Ewappen, coIIotIotb, ipOCII- 
men. rtPe year, sample Ifto. 

HlLYERlNO Mirten »ide easy and ftStl 
ofther useful irtlrlca In Shop No4es. Volume 
23 — 50 cenlB pnlpglft. Popular Mechanics 
PresB, Eoam C35> JUS E. Gniairlo StT,, Chl- 
egirOL 
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LET THESE GREAT BOOKS 
B HELP YOU TO 







the Mm 
who jKNOWS 
istheManuMo WINS'' 

Easy t^o train yonrsclf! These 
books have helped thousands — ^ 



AIR COHOITIDNINC 

I.lr« Fluid ; Cl r«at 

Fuiim. T , , 

AUTO ENOVCLOPEOIA 
T^e Famimii Drtfl'a Lb^ 

t«dt KCiiULiuti - SS.DD 

110-V. QENERATanS 
Madfl Ffom OM Auto 

irnitg * h . * . . . 51*** 

BIRD HDUSE& 

BuUd to SBlI; E«T t>B- 
filgua. 

■ OAT DOOM 

PuTCtir, Ball, B!jwlne< 
PaddtQ I'laiifl. ..IJ.oa 

■or mechanic 
H undKds ThlnffH Boys 
Cap Majie, - ll.flo 

■ UlLT-IH furniture 
T aka Orders, Make 

Mouey [. . I . . r + * , » 1 ■ 53»S* 
CARPENTRY HANDBOOK 
33A Practical Sbort- 

.-S1.50 

CHEMISTRY, PRACTICAL 
Make Bimdredg TkLnifB 

Hally Ufle ..sa+M 

CONCRETE WORK 
173 Unaa Described, 
ncturcd. . , . . . T , . ^ + .St.oo 
DIESEL handbook 
N owE Latest ibforma* 

tlon S5.QQ 

DOO TRAINING 
ifoirer StajED. Mevlcft, 

Etc,**,*. tl.S* 

clectroplatinq 
M odern PrscUce Irvcbid- 
liw NLckel, ZLdg, Cad- 
hiTuid Aod Cbre- 

idIuid, .S7JtS 

FARMERS* BOOK 
S01 KlDb IPT Field, 

llame $1*00 

V*t FORDS 
Als* ''A" and 

Modrie. All N«wl,,|2*$0 
FORMULAS 

10.000 Money Mak- 
l&M ................ f 4.00 

FROG INDUSTRY 
^ 4 ir| Ralaa and Sell. 

PrafltBl..*.. ..$3*10 

FURNITURE MAKING 
Tdols, Materlalfl. D«* 

.... .12.50 

LATHE WORK (MeLal) 
nriiiinft, Threadlnfl. . . . T5c 
LOCDMOTIVE 

Ftrldlna SbowS ill 

PajtB.. ...... 51*00 

LOG CABINS 
Easy Plane: Bvrtid Cor 

Pfodt. Valuel ..$1.50 

MATHEMATICS 
Etay Guide for itw Prao 
iLcaJ Man... Sl.SO 



MECHANICAL DRAWING 

Lehtd Drafting; Good 

SalarloK. . 51. OB 

MONEY MAKING IDEAS 

nwc BtiareTiinc $1.00 

OCEAN LINER ^^EUHOPA" 

Atlantic Speed tjUnnl 

Cbarteil.. . .fl.DD 

PLUHfBlNC 
SDO Facte Fverr lleme- 
OlvTl«r Shi^uld KMW,51*S0 
POULTRY 

Itreedlng, MatiacEineDt. 
Ptotect YtnirPnjniaT.$i*PO 
PRECIOUS metals 
I dentity— Ituy—J^ell. 

Only book on $3*00 

PROSPECTORS' HANO- 
BOOH 

How U) Mine, AppralHo, 
liLquIp,. .$3.0D 

RADIO 

Amateurs' Handbook; 
Circuits* liepalra. 

Etc. .si,ao 

RADIO SERVICING 
Profit by Knofrlng 
Cento. Klbka. EtCl. . , 54.00 
REFRIGERATION 
Elcrtdc. Ga*. Be a 

Hervke EmwM .....$4,Q0 
REWINDING ELECTRIC 

motors , ^ „ 

FTaellonal ^liea. Va]uet.l3*$l 
SHIP MOOEL 
Entire Text, Fimoua 
“^verugn * of lu$7 . $1-0$ 
SHOP NOTES LIBRARY 
£ Vol. i^OCfl Wondeiiul 
Shop Idead. . ....... $2.Si 

STAMP ALBUM 

Mqd«m. 40D FB£m*,.$1.01 
STEEL SQUARE 
Hovr to Figure Angles 
of Rotors, Roots, Rtq.$L.B0 
STORAGE BATTERIES 
New] How 10 Build, 
Retiair, Charr^'r . . . .fl-J* 

toys 

For Atnupement nr rmr- 

U. Baluble Destgnfl-Sl.sa 

UPHOLSTERY 

Always a tUff Market. 

Start Own DuaLliiMfl. 51*Sl 
WILDER'S handbook 
Okv- A cetylene. C’Njvena 

Gaa welding,.,.**. , $1.00 
WIRING 

AbbroTed Renonmy 
Metbods ft>r Bomea* 
Ruild1nr<t. ., ,*. , ,-i .$2-SD 
WOOD turning 
W' lyodii, TofllH. Metbndi; 
Prartical Teatber. *. 51.51 
WRIGHT ENGINE 
Chart *l " Wbtrlwlud'’; 

AH Parte, ..**. 51*0$ 



Books sent C.O.D. anywhere in U.S. 

Just check tba bonka ynu want, write your name and addreas be* 
low, and mall Uia odvarttKiunDt. It is iQur order blank. When 
metinan hands you books, oay him the mice and row eentn poaiago. 
If you aeud romittaape when ordering, cieue inetud* 10 c«nH per 
b*ok «ktv* l«r paaiapa. Write foe Inroruuitloa about books on 
o4ber lublenta you are Lutereoted lIL 

aine **. ■**. ... . .■. ,****.. ■**■ ,*■**■*■.,-■ 

etty *.**,fltjae, * 

Address . ,. . . .**, , + . ....... ....*.. .**,**■ ■**■ .**,* 



Man to Pppular Moohanlca Pm*, 

Room FO — 'SM East Outarln Bt..' Cblcacu^ TTL 
W/ieu vjritinfj ptcftse wieiifion Poptflar* irec^nnicS 








Free Booh shows 



I 

I 

I 

I 

I 

I 

L 



WASHINOTON SCHOOL OF ART* 

StudiP 1J3* IllJt— IStfa Street, N.W* 

WaahladtOO* l>, C, 

TViUioul ob1lgatl'i>D. plpaae fh<nd mc a FELEC copy cif your 
Bonk, “Art for Pleasure nod PrtrRc.'' 



Kame* * . 
Address. 
City 



Asa* 



.stAba. ... 

(Nd Bjrktii man will QOU] 



LEARK to DRAW at Home 
Til If AiRAatfLClF MliiaplR Wmyi 



’ri'Oi; hart ffllwayalongLHlforlt— lliia 
I fudnating ablUty to dmw. Now 
it cab rviuUly be y onto I 11 lutit rating, 
ItApid Hhetchlng. Jiecoratli'e i^e- 
elgnLng, Cntnmrrclal Art, l'Hrti>pn|:ng 
— you ton now Jearn all of this tight In 
your own home. Many nf nur ntu- 
dentif never banditil a drnwliui periell 
befotf Btjirting, yet today arr tfuo- 
CNOflll artlnte aitn gotHi Into cnee. 

Our Mlmott. pt-DV^'U nhnrt-tlit 
cneLhod maktu it fun In Iccini lu your 
Spare tLmi*. Col Into thia inicrctdifur* 
pmittnblF rtetd Hi-tul bi:low 

a-Eut otheto ar« making. Then moll 
CoUOod for FHEJ-l ^'Art lOr 

FlcBaure and Proflc*" ATOKGUI 



mil mu-Jh 

BHitriakiiiJM JLr.. 

Diiim 

riiAiii -witli vdiu 

-jfMOEXTBJk, 
CCJST- It t™- 
tp4n^ rTirrtliIni 
yriH p(«dr LO ir»Tn 

• nd i*irn — 
niiaci. briulipr, 
ar*n"<i*l lio^ra. 

T-«aiU» pxii- 
{iwr^H Aid- 



Conmercial Art* 
CARTOONtND 
and DRsicningf 
All ta ONE CaariRt 

f t'a ILkc^ a pErunjqi aiunK!i 
when you katu [□■ dm-w 
thin eay. Tou atiidy r^LL 
ai homn, ynt nvrty Lit tif 
vuur %ark receive* I hr* In- 
dlvJdtia] Bttnii'tiiiA anil'Cfit. 
■cuiu of a real arl tnachar* 
It ■ altiiOil an lliDiurh ynu 
had a fatnisain artint jitaOLd- 
iag righi al your atliai/r, 

With llLb t [ 1110111 # ygu 
rrugreBi with amaelcig 
raciirtity- dlarilnr wilh 
Ilutip and rurn.w* 
ynu qukkJF Icam pntina, 
aiiirl p.LL ihn miiF^ 
BClvnlicird Jtf!rri:l4 »l ilta*^ 
iug. Vou gri a nurUbiid, mcti- 
nklt*, ad 'ntiuiid art Irelcdfi# 

]jtw<i nq dur til y-t'Ari fiT 
aucmnlul cmprrLr^O'CC'* 

S«nd tor FREE BOOK 

— ^Morilwi linpit ^l^*vt^l^>p- 
eieute and oppaetuniiim in 
IhLr liMuialiii#, mnd in- 
COinn dirld— ‘BDif gJiiU' lull 
dntMJln uf Chin iiUJck* niiri pin 
Tnntliijil. Telli ubout oiLt 
■iUil«alD — Ibi’ir BnccerutM — 
what thry aar alw«t tmr 
{kfiuria — akain arl nat 
duntipnanf diidr wtirlc. Mail 
fwiMiHin or pnaM'ard today. 
Wa ah I n a t pq Selu»l of A rX, 
3tudiD [I2. lltS — IXtJi 
St. N, W., WBthlrigtan, 
D, C. (FinmElcd. lUli) 



Con YOU Do 
THIS? 

jiitii I* r^w 



ijInkLy ikEl'-ThQ 
1][M» —■ nrut yi*u | .- 
bn-Tfc (Ji* 'Tfiriirti^ 
urtiTk" at a dEaw- 
Uic. TJif't*' Kr*t 
Lliiiii itm full tLi 

rmjtJrh H*>Puhl 
KEidUtm u[ ai-ikih, 

f^, Then YOU Can 
^ Do THIS,*, 

f ' h "I' ihr!-"- 

I ^*1 . yi>ii dr* 

I I 1 valop DutliiLMi 

i ' wn4 iidi ■' 

* ^ affV*ll t,i Im- rill ill. 

rd Tli^rv ]f>i*i 
araiN ■'ftn-lpir- 
lUiPri rind 

till — yiiu- liara lhi*1 

and THISI 

Iiftw van ilEt 
■ hii^iL Iii'W r.j (hre 
r B II r *1 r ri w • a ■ 
direie. .iiJid 
l«rm bv 4iiB.i|lai 
ii.[ul bull - r 






WblJbE. 



Id rmry ■In^ri'ilt^ 
T-aa iitv Inliarid hr 



Tuur 



vaa iitv 
pi*iirTD ridEfi '■bk'li 

■kUlfsllF dliBcl. 

hri-nJl 



Made a 
Walk! 

' ' E H t p. a d 
1 1 , n uu ri Ldd» 
(-•B pLBtiiia 

ir a m * J B ll .ri V ri. 
Diil*|r ■■ ,p i^J* 

|i;4 • mi-Fk,"— 

U 13 On!_ 

C*udiL. 



Earitod 
While He 
Wat Learning: 

"karaMi ISOU 
Iwlsini niiaillU't. 
3jU ruLif ’Cd 

Lav# ibida 
CTrr b. 

JJ. #.* 
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AND TRADEMARKS 



ALSO FREE 

"Record of luTcnttOii^manlE: 
On Tcqucst ire will Pundymi rKEE 
A tofiy d 1 out " Jleconn of Inuen- 
tkrn'^ bifljili. On the bLaiLk 

oui nknich n.nd dpscrlt>H 
ynlif- lUVeEitlnU HaVs It 
wltncfUHN) In ](ucli [imnnEr 
UlAt It may hv nf vrJijci to 
Vnti BH crlilence. Aend 
□oupon nttw M«l reetlvn 
ifala form todRtlier iflUl 
OUT £r«] bdoE. 



Patent Your Ideas 

This Free Book Shows How 

‘^OUR idea for a practica] article or an improve- 
^ ment upon an old one should he putented NOW* 
Fpcquently many of the thoiisfinds of applicfitioLift filetl 
in the U* S* Patent Office cneh year arc for the Bame or 
almost the Bamp idea. In such a lafic, the burden of 
proof refits isith the last application filed ^ Sometimes a 
delay of eveft a few days in filing the appli- 
cation means the total loi3S of the patent. 
LOSE NO TIME. 

The entire time of our large and expe- 
rienced organization is devoted eselusivoly to 
Patent and TVati e-mark cEises. AA'e know the 
rules and requirements of the Patent Office. 
We understand the techniealitiefl of Patent 
Law, We ean proceed in the rinickcst and 
safest ways in pneparinp: an application for a 
patent covering your idea. 

The book shoim here cnnnalcuf vatunMc Infurtna- 
rlayi ihftt tvery invcnluj' shuLild kbo^'. It t^lLa you JuM 
how to M about obt4ii inin.it u Twyour Mea. WiiL 

the I^Onklot h e will Bend you our " Ktf Ofet of Imvcn-^ 
tion^' form on wliieh you inuy eketeb your idea arui 
establuli Its da to befon; a. witnePB. If a dispute nrioee 
this wit! be valuable to you. fiend the coupon TODAY! 
Yotl_^!l^lJ Teraivc tbe rREE book, the ’^Rerorcl of In* 
ventioji” fomi, and full LiifarrontiorL rejEardJitg costa. 

Strict Secrecy Preserred 

All cnmmantcairipiiK, eketchvs^ are hetd In 
StrLcte^r rulifidehcc And protcclled by steel fites. Ydut 
idea wilt Ih in trufttworthy imnds. We have tlie liiBheat 
referenres. It is Drobftblc lliat wc eim help you, i?end 
the Coupon AT ONCR 

Pcnenal Serwtee 



CLARENCE A.O'BRIEN 




& Hymcm Berman 

R£GI^£JIED PATENT ATTOJUtTPrS 
r.r* 



70-G A«lam« Etuildinii 



WASHINGTON. 



I 



Please send me your FREE BOOK» "Patent I 
Guide for the Inventor/* and your “Record of I 
Invention*' form, without any cost or ob- | 

ligation on my part. j 

NAME ! 

I 

ADDRESS I 



Yovr cA«n wtU b? hniidlcd by a special |$|- se1«ted 
for knowlwli^e and piiwripnne in rertaiii liiiee of Ln- 
yt-ntioiks. Uii iittentipn will bo Eiven to your 

ideji- 




I 

I iimportant! Write or print name ptainty.) 



\ Above Is A vinw nf miT dranins and speclntjatton room 

I Th.cSe Important dcpBJtmcnta am mode up otni«n of dLman^ 

I Sirated Sfcin And aputude Inr the particular phSNCti of 

J Patent and TVadc-mark prooediwe to which they rlvo their 

Utention. 
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ASS 




TmI ytvqr «im Plhill^y. Vnu ■1uJ;r Irgiq 

luct of in utfli' ju>[ iM ilir^ 

pave lu l'ht< clkt^A. vlll vWitjr tirinil 

:^u I k* fcnl iMHia ol Tnrrtovi) fltudb^ H»*d ‘■ml 
FIrirn «ienc ■liaoluielT' fm. ¥«): Lni IIik 
judir. FimI peed jrsur mim ind ■tmI IOb 

Be earer mtOiiic enatj Hd ■hllEilljtt, 

TDwfrrtOHTt StudfDf, tnc.T 

iZO H. mmtm Aimm, Chiciw. m. 



QUICK WAY to make money in 




rtmtMl* 

Bwf. r»-U, 4M1 



TralnJiig Ai«acf«IJ*n of A«i«rlcB 
HBvifibWDod Av>»f Chlcgfft 



at home in your spare TT^IE 

UBidfj kupctvbiuil of 'NORMAN 
MAR-SlJ, Cn-ai 4 r of the famous comic 

s(rljp_*‘DAN UUNN, StCKiiT OPER- 
ATJV£ 4£/' Bppcarine la tlie big 

Succcea— fntpc — rcflJ tuotiey may 
be youn n'bcn you Icarll ibc HAy uJmpCc 
tnvthodi B&d tecret* wtudi mate itL*; 
'Marsh cartocio* W> moeeHful. Semi name far 
ftn detalUof thb pcnoDal courK+ ^eiToaayl 
MARSH CARTOON SCHOOL, 

ChJcatfiO r>iHU New Pcpt- J-l> CltLlciitOt lU* 



RADIO 



McHlefn Teceivera 
arc (letnunding 
niAli u'lfli uitKlem 
LnJtiEnif for servlee 
irork. Now trklbiDS Udlhod and iwzvjce equips 
hkent offer fltdrts. you eflroing aiitimri ai ohne. 
Up to 40 hour eftfly in a short lime, V^riEr 
UHloy for FREE book of ileialla. 



for 

ritEi 




ITAUAN ACCORDIONS 



OF ALL TYPES, noh^^mii I. , 
liM'r.t qualityK Buy ilirt-f't fn-ini 
tnif fanory iiIJBi ‘■aV>,‘ * j. 

Ifn'-fi'-'TL jf.i.ir’UbieeHi. tdil-^i- 

i':il iiJnlrLiEiiE^ntfl lakeii ill iTfido. 
I'Rlill'l arc'-irilLoJi lociitiifl. 
ITALIAN ACCORDION CO, 

323 W. ptk > 1 , 1 . Ovm. f.4, Chlv^ 



EASY TO BUILD . . . 




BOATS 



HAVE YOUR OWN THIS YEAR/ 



Chooso ffltnl build ths lytw you've wanted — iviwer. sbJI. rnw- 

kwj^l 4 ■ r ’iii.iPil Thj»l«uBu< tw-h (!■■■■ €^>=;ii>l!'i-p JUr rj 'cii. ll-in- 

drpJi Cif fileTam. J«ij ■frbinrp For f< fc- i!iu^ uriN. Il.'iijit-d 

«lill, All UidlHlBll DB« Bt TM ttt- -t<ll i^ jiubUi il J-b'. 

tp^ bai': Ikl-tT* 

POPULAR MECHANICS "(3oa£ (Sooi: 
SHOWS PLANS, MAT'LS 6. METHODS 

AItpi h* riA'I tin, itpkHih arid tsiitiii. Moit detPiU' il, 

tiru‘liir^ ruH'' In- jon diiiiWt "I p'*F 1 

■il Fivn<Enh:l kn., IlkodBiiniv rl-,il(i 5DII 

OnLr Miij> pMActpid Iti I' P 

popubjaw MCCHAiiiaa PAtaa 

|ia«4B n DbU/I# BleBBt ChtapcB,, W. 



FREE 

LevNat 

Qflrrl?- 
kiw b^. 
WaiTlK 
FOR IT/ 



900 WORKSHOP 



Wbr "patiFr''* wbvn 
you rfln nibke tmadredB 
of otiicled for byttuty^ 
uiElity and dollar uiJ 

c«Dt iffofiiaT 

"Mike It 

yourself'' 



LVI-EMHl 

*3 



N"weiT. ediiKMi; 4H0 pBacn,, picturea. 

E^iM’: faKItl ^ uiclie*. ,'^ni E><utpahl 

■iiy wbem upan rendpl pf prirf 

nr 0,0. D, Id U.9,A, tnylivi 
pottmu frrkc and x^Htmaa. 

Stt%dfoT tit 

POPULAR MECHANICS PJIESS 
ftaoRi S36 

aOO £« Oalarlo SL Olkagei 



tNCLUPINGt 
Tota, IVtod*la 
Fum tlu¥B' 

Garden Equi.pmgeit 
Horn* n*|3aln 
Sport* Lquipmnii. 
Auto Klnka 

Radio E^ulprnent 
Warlcphop Toott 
and Macfilnary 
ArticlaB on Work- 

Ln f I 

Wood, hfatal, 
LaathvTi Claaiii, 
£ti=, Ltc. Ele. 



6 /I 




includin 



VTO 



BOOKS 

iiMiilllM 




JlUL mail tliD roLlpd-n and we"ll 
Hciiil you a act af theflc I'enULTk- 
able BUtu tiDoka. )Un[. dH tJie Ufvsa- 
iviKHllrLizr yuu waut til qualify db 
irarauu owurr, auto rcjmlp e.^:fiext 
or mertiy wUh lo know how to 
keep ycLLroini ew 1UU% euirKait. 
look at theur banka — (hey ore nent 
to ydO tor free ctiunlnatlDU. ThlB 
bruud new ctilliul] haD liceQ pTu- 
iNired by uRrciiii] of AtniiTlen’B fore- 
moHt AtitoruoTlve ettRincenfi and la 
written w nnyhody who nrn r«*4 

Will ubdcratiinirL — a vcfltahlp Kold 
Qkineor valuable facts. 

Take DdvuQlhee of thla olTer 
now: !wnd In tho eotinun for I'HKI^ 
trtarn|tui[loin, ’I'ou don't pay ua a 
penny, you don't obligate voutself 
to pur anvtblng nnJoNii you dei ide 
tu keen the hookn, Jiwt tell iw you 
waol to euw them and the full sot 
Of 0 urmt voluEnee, biaE off thn 
presa^ will be aent to you. Read 
ibem, look them over and provete 
your 0 WEI NHtlHtii[r-Hon tlinl Olla faet 



Shipped f REE 

FOR EXAMINATION 




■ ua VOLUMIB ly^xod Ib 
H lRBipnl Priiblp birtdluiE. riTFr 300P 



pnir^ .IMID uiiHlmLiiiiu — tuM- pt^prr — 

alone, which you wfll rtnd tn them, 
lUay kave yOU an eipoiuiTO repair, 

ur help you tu a better Job. ImaElnc bookd 'D'tileh are BO new iimt 
peery puixe bt Eiirht Up to dutw^wlElbit ilEioffumd, POIIBtriietjon du- 
tiiilB, Hprrtf’e prohlem-'i — ore all rlKbi up to the minute- Nowlipre el» 
can you eel ao complete And ttmely Informattciii. Over a mUiJoa 
dullatis of resanri'K hui'e cnabl«l lu ta glvn yuic the mn«it alilhori^ 
tat Eve Ifooka oil the aubjpet ever pUbllBbed, 



Practically Every Auto Fact Included 



PIC&EL ENGINES 
AVIATION MOTORS 
OUTROARD MOTORS 
MOTORCYCLES 
TltACTORS 



WIRING DIAGRAMS 
EQUIPMENT CHARTS 
SUPERCHARGERS 
KNEE ACTION « qth*r up- 
to-dute iHtum all incJudiKl 




Can You Fix It? 

Clin you take out "rlay" In dlfter- 
cueIaI? Con yul kill tbe "Bhlbimy" 
III AtetfimiY Call yoll morl TIM- 
INO? Cad you pul your flnptron 
engine trnunie without gueiqUui nr 
tl nketi lift? Can you pull t he stArter 
off and fix It? C^D you adhut aiid 
Terpoir tranARilMlon. engine, rear 
axle, beiirlngeTi Can you take care 
of knee aetton faulta, and do au 
expert Job? 

Tl)«v« Roofxi Tall Haw 

and leU you how to do any tad 
every auto )o bright, the nrsit lime. 



A Better Job 

are WuUlnif for any man who 



In the glAantIo auto induetry^ 
titOORR FaY — a ehanee to ko 
I nto buBlnenq for youmelf and 
get 4 Ahaxe of the huge prohto 
even hair trleo to improve him- 



BcEf. Learh Auto Fuglnenribg with LhWO wonder liOOkfl a new way 
r EDeEuorlJitng, Simply uoe the JIFFl:'' INI >i£X 



without BiudyJhfr on 

kHok up the anawer to any auto xwoblem. 
pag(9 no Ul^RL the new power+ 



to 



Hpmeinber over !H>D 




Fit ELI Privilette q? aqntultiap AutamoblfB 
Cniiaerra sf ArncricDn TeetmieBl Sacieti far 
one year wRhiaiit ent If you mall coukei 
1 mm »d lately. Writ# er wOe for iniwH' to 
aay dimcutt vrobPera> reply wMI tn aent 
promptly at on ooit. 




AMKKIIIAN TCCHNICAL EOCIRTT 



Dm«t At f ffb St. D«pt. A-aitf CUvaso 



SEND NO MONEY 



AMERlCa?! TECHfllClAL pOr:|BT¥. 

Emcpf An. bL soih Hi.. nttH- A^aiO, C|iV<«n. 1H, 

I -MWa In#, te 10* lit* iw* D-vt4y«* hO W pf Teur AOtO POOKO. t »Hi e*y 
til* f#T* 1 * 1 * 11 «biu«Bi ntilj. iui tf I I rnijr r-i lira rnl- 

|„iTt. IE *([## ID *uy# bh J t^T’I'-r (* kMP iNifh, I ^114 *#*9 Irnv *.tvd B-y thi bibssl 

RL LfkA tATS Ditljn ■ laA^lha IU 1 .IB JMI hi BRdif, EvIbi^ 

a*ml^r>hip M Bn* yintt vN#t MMY*. t>r'4i4«** *4itiva PlItfitlL, 



NOid# 



Addr'i* . 

City Bi*l« 

AttirN Atlit flBtlua b(#, a^viJEHlhq bimI *Ein# Btiil' ■4div#i dT *npj.,:jr*'r Bad Bi !■■■* 

pu fa^* *■ 
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POPULAR MECHANICS ADVERTISING SECTION 



A ^1 Booklet Free Highest References 

M\ I I* IV I Promptness Assured Best Results 

“ “ ' Send drawing or mod«]. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyei* in the latest edit ions of th e Rand-McNally Directory af Bankers and 
Bank-Recomm ended Attorneys, published by Rand^McNelly & Co.^ Chicagd. The 
BoflSQlC Ryall Directory of Ouaronteed Attomeyi, publiihcd hy Lcgql Dirw:t<JTy Corporatioa ^ 

Bonten. Man.: Flugrt’i. Law Lilt, publiahciJ by Lcpal Directory PubUibit^ Co., St. Louii. Mo.; AmcT' 
lean Lawyer! Annua], Cleveland, Ohio; Banker* Service Legal oLreetDey, Banker* Service Co., 

Man.; BlyK'a Law Li*t, 9 Park Place. New York Central Guarantee Co., Banker* and 

Lawyer* Directorie*, Eibpirc State Bldi., New York CEty. 

WATSON E. COLEMAN, S««milrTOiS”nV' 

REGISTERED PATENT LAWYEN WM9l1inila I UHlf 




HOW TO OBTAIN A PATENT / 

WHISbA by- • Fok-m*r Mrjirbfr af Ih* Emamln'. 

Inc CoriM ittZS'li:' ot Ih* U. S. FalenI Otbea. 

If rou want t« prefit br venr idai. sf^ou ihoulii i«k< 

■tape tn applr tor a fj. S- t^aLent at once', Vour -fitit llep la 
'tB avL thia Frae B»lk, Thia inTeFcatinir illuitratail b^k 
-EEKitBlAl V-aluabla inlarmarkan rnu iliaijlil liava. It lalla 
rau full r bow a patml en yeur idem In the qii!rlt> 

Wir< With tkiA Praa Bwh NWU wftl *1*e racake m. “R*«ord 
of Inventian** farm on wtiien you un eaiHv revord your 
Idea. PtPMFiAl atidi CoBfid.«nit[^] £«rvlni Yauf eau wi.1l be 
■wrionailv handled Mily by a ReilitirMt raSei^t Atlamay 
who |:a alwr a Former Member of the Eumlninf Coi-pt of ihe 
U. S. Paient Olfice, All mmmunfcationi cnnfidrnllil. 

wiL cottpOB niur im no htut wKiit aie ncoft of unsHnoi f«w. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER ElUMimHC CORPS U. S. PATEN I OfFlGt 



I 

I 

I 

I 

I 

u 



1$]| Waalwarth Bldg., Deot. JfiA, New Y«ph City 
MtLtER BUILDING, Dipt, ^ AS^HlNGTDN. D. C, 



Wr e aa riei en 
•“B a airl erl lei 



pw Pi 
MtUe'" 



OeaO, "Mew t# Q*Wa ■ naUR*," ul year 



name. 



ADDItESS. 



PATENTS— TRADE MARKS 

All icLVontickiis lubmitlcd held e^nfidenliAl and 
givea penonil Rttention by mcmbei* of tbe firm. 
Form, '*EvidencB of Conreplion" anJ I'nifrudienu, 
"//oiD to Toiiir RtgAU"'' — FREK\ 

LANCASTER, ALLWINE & ROMMEL 

Paloni taiP OJWeos 

412 Dowon Bldg. WMhlrtftanr D, C, 




GEARS 

In Slock — Tmmediiitfr DeDyeiy 

Onani, ir*JujT?r*. tpfiwltili, tliruii baar- 

lui. De-ilble EDuptliiat, pullerL rtr. A ihiid> 
time Ij <eFfl#a in iiiu CliiBafn aiwh. 
Cu Alio ciuote nn. tperlnl aweri cf ur UniL 
iic-idl ui yuuy bturiviiiita anil in^pdriai. 

tYr^f-a tar Catalog Na. TO 

CHICAGO GEAR WORKS 

1i^TT3 ff. Jithwa Bird., CmClGO. ILL 



Inventions Wanted 

Patented or Unpatented 



We sjoceKifuUy sell mverLtloni, patented and 
ented. Write for proof, luid teiJ m whAt you have 
for julf' . 

Qitrt«reil fnsHtute of An eric an Inventors 

Dapt. 4, BarrlHer Building, WpaViinftgn> D. C. 



ALBERT £a DIETERIGH 

REGISTERED PATENT ATTORNEY 

512 D Cntorada Butldine:. WASIIl^GTONf D, C, 
00 dkfer on PatenP* wnt /m 



INVENTORS 



■peat 

Profita Icnow and need 
certain aiinple but vital 
fartn bcfoni applying; for patenta. Qur book. Paten. L^eiue. 
Rive* thopg faut«; •ent freii. Trade Mark,! — Copyriglit*. 
UCET i 14CET, Eit. IfflL 05 F SL fi. ff, DiftS, WASHINGTOW, l>. C. 

No.JoKE To Be Deaf 

^▼ery per* an Kaow* tJini— 

Mr. -t^ede blKMi] f Ikcac l|ii wil^htidu after 

being deaf for twc{Ur-fiv« years, with hi* Artk 
fleiarElar Dniina. 1 1 q waru thirm day and nig hL 
Tbi'y ntoppod hi* head 
nolset. They an I rivtiibi* 
andvQtrifortLtilc.no wires 
/ ar Ikutt^rlM. Write for 
TRUbi STOftY, Also 
bmjk]trt0nl>c4feii±ai, ^ruHiHotBarDrvm 
THE WAT COMPANY 

TTfr BwfjpAM bria ■ iJMtwHt, M.lghHjM 

SPLf PIMPLES 

ACNE, BLACKHEADS, Q§LY SKIN, ETC- 

Wrtld At Utaue tor Great ftwn about SrnsatLonol Home Truatment 
for ClMimr shin or unRl^hlly PlmulM, Acne, HIOCKneailU, Knlanfal 
Fnre*. <llly I^XId aod uthiEr bJemlEbeH. l>knrnviery of Pamnii* ijhin 
rtUCclollat iiHO<l t>rtValaFy lor years Wlllii tniirVEtuus EUceesa, Sent 
an Trial. Vmi Hist Mnthlng. 

FOFF for Free Booklet At Once, Don't suner cm- 

barrasuneDt say Jonger, WRITE TODAY, 
SEBDLIHE CO.. Dipt. R, ■am 1408, Kenaei City, Hie. 






mOUBlES 



Dll p]'iti[itonu cl CaHHulNa# 

lailMiaefi, awq Smile, i»»t- 



_ i.o«* vBj 

uLiii^rjid 1.041 itrdkdw** 

trnir> or ilrii(i nubrblr tIJJ iK>t 
ii, -f ri-. l|Brr<l. Mt wiil.artioJ ^KilC ~WMUi, T 

a I.r^ will hfl]^ les^n 

■: Ttf nd SQid 1 s 



^oProtj^ct Ikbun Invention 



Iteloyi ore dongi^Dos eoil may be very 
costly. My pefsonaT scryk-e assurea you * epoy 



prompt action, strict copndein^ and 
minimum of eipenee. 1 BuniresL tbat yuU 
send me a model or dtawinuH or sketch 
and description of your invention, *od 
•6.00. I wilt mako a JKOTCh UlJ report. 



promptly oS tg Its ];>atriltaM1ity end. send I 

y of my i:i-iiai;e booklet. Or. tf * 



moll 1 

I uldlTB I 



you prefer to reud my booklet first 

the attAcbed coupon et oorr. I Will also , 
oend my ''Record of lOventleD” form- | 
dih years etperlence as a Reglitcred ■ 



L U 301-D ViMof uIdR„ 

r» |La.aa01pn, Weahtagtoa, D,C. 

PlciiM send me at once, froa ol charge, your 72- 
poES booklet aod " Rwonl nf invcnilon form. 



tpvsr 
PetePt Attorney.) 



Name. 



n PERSOnilL COnFIDEHTinL PhTEIIT SERVICE- 



Address., 
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57A 




Become an MiHist , 
raM“19H.^ aLESSONl 



wrllAT WA* VCL’H IKCOJIB A TJCAR AOO TODAVt — w^t 
Wbi-t via tL Id JpuniArt' lit IIBIT lUA tobt immlPhl r * y ' 
■idib BECCH^&LiD irtJMtfT Top iq.'Ji-Mir n™t«i tfab NEW« 
BASV TTirtPfh. aOprnrwftT BupfratiJ hpmfii tT»n*Tjli*:ii ]|UW #o^. 

eh«Fi-iu Jlfciriiuiv. rioUHlfc 



DON'T AENU OKE r£N>lV in E. B. — ;ivl p*r pwKn-i]. lJ* 

WUTE KDHV — rau wil b* diUtbi-Bd wiLh tubi npkt 

BCtEHWDI-D fttUQiP*. *fta **M*M ATTJiWT*. P*. 



Learn Profltable Profession 
In QO days at Home 




A tialutm Df H(A btid bj the faKlnatlrf bro- 

A ^maUki of fliraiUiJi llHHhir* n»t H KU to 

|7Q IWW Widh hiitiiiaqt piajpt to OHH tltf I tswb of 

' tarlmnoi irlUbP pi-r^q privoLB' nlfanh: mtn* to llj^v 
' ontiBllTV mnKim oar iTMlntniTf HBduc- 
irirtt I 



,i: 



rtiPB 

rtlArt* iuul nnirl 
[<MirM. Writo f br 



■Jdivb pITi 

•^'an wf^DB^tibiriM drtalto 

HitlofvdlColtoxdetMaiufi & 
Ph;^e » fKptdDV* M- *tht»nd 
AkWniHi Hb(i|+ a««» ChfCdSOi IHi 




WILL YOU WEAR THIS SUIT 



and Make upta $12 in a Day! 

Let mo And yau Ibid Uh nil-wool tailored free 
COST^ JuAl follow my euy rim *nd ebaw fhe 
iMlt In your fTlendfl. Mnt« up m I12 in n day eji^Uy* 



'P 

Na experlenre^tna cjinYneelni 

•owl toi «aBW*a- rnn Of corr 

Write todAy tor FRKK^UIIh, ACTUAI,SAWPLF3 
nnd '^sure-are'' nioney Bettlnc rUns. Rend no money. 

Jk Miiat, Pr*«r**i Pwi* 'toam. 

OW S. TtovH at. WdClM. m. 



nM,Kwmt\a.v 

Secure thoroush training in dirplane 
and engine mechduics. Complete flight 
training — modem equipmenu 

ROBERTSON AVIATION SCHOOL 

IL Lull* Munictpil i^iart - JiOWrtOMi, wQl 

CIVIL SERVICE 

VALUABLE IHFORMATIPH FREE 
COLUMBIAN CORR£SPONDENcb COLLECT 
WASHINGTON, t». C. 




Improves Handwriting 

In 3 Hours 



MiiTTBlnuB iTivrntloti. TintTirts pt^ir WTiUrifl Itt few iljiy* Auijulnff 

iTwUlr* Ullflrnnjm]. No EnlililrKt Vopltlve provt iLbil conjptoic ettto 

ilTic FltEf^ IVrliHP iiMli'kly 

OZWEWT iNSTftUCTlDN BUREAU. P*pt, H. Sj. Lnuli. Mb. 

|iirrn.i 4 r otiputiitaLikM pair In adrulmiiA, 
tullr ppiJ i|i|ioklv tn jpijyi ttirifl. I'rm^ 

tlcoJ trorkr N'p leil lunaka^ OM Bftalil'lailiEct 
■nbofllr Low luiiiDn-' — Eiuy iornifl, ,^ 41 ^ /of 
ffto tmotlet 9j f hrrrrJFlnf la^DTTnarleJt, 

Pngt-Da-blt $ch*pl af AdnrtlMnp 

Pxat4 lasa. mn wieh. a«.„ chi«>g 

FA DM AJI/lMFV t^lAns fur a 

tAtCn lYHJrilll buBioeM cl Jfom Qwn. 

iS MllHflF tm money for EtLuliid„id(^,ariiap 

Bimantlily sis tnoftths lOt 3d pfutea. 

HOME INDUSTRIES, Hoir Mr Irylnito^f Nelif, 





ETwerj' niiovtLUit iieeds bean sLittui- 
Weteac^yuu aMm tuba benUitnir 

rtqp ijtobmi- Cmwript* |lu Itli^vui' 
nrini. fjUtol ^ 4lu«h» tne tor c^kmlB*- 
Ikjn, lowtil- InJticEi — »*.y-r#rhtj_ VrJl* 

EAOE INSTITUTE OF NEON 

VUo Ptf CtKlMWII, M 4 



Relieve 
Pdin In 9 
Minutes 



NEURITIS 

Td tcIiovo the tortuting piun of Nouritia, Kheulimtkmt 
Neundgia or Lumbago in a minutes, get ibe Doctor’s 
Preacriptioa NUHITO. Ahaotutely eafe. No opiates, no 
nnrcotica, XXoes the work quickly — moat relieve your 
worst pain in nine minutes or your mobey bock at 
Druggist’s. Don't sulTer, Use gnaroatoed NURITO' today,. 

W^cn wriliiiff please montfon Peputar Mccitanfea 




EVERY ELECTRICIAN *IS!fowT*^ 

h HXlr totml to aUDEL-S HEW Eixerinc UVIUnT, D»HrMt» <PBd« 

■■ AOC. UP'to-Jato, 1 n^ ALL toMlrlHl wriivn. 

<towlk«rt. mrnrwmtm, dtofjvM, ■il r ifl i«wa. «s 4 «nnrltor'B Dvdpt Npilgj, mp- 
« 1 nHtkth wmllH 11 ^ Mtotoupw fef ■■ip m tovitrtato MaBkiiHP ppP 
pppflBPtnp flTLLV COVCHBlI. 

_ JM ■^■feaMa ■! mHI hi*, «Mr *OCM.An«KMrrH Hn l» pvto tfela 

HEW tolBnajl^H In hHtok 1 ** ■ Jarf . Vm hi rtoil rotir ii-haiirlipllv 

vfto BPr vwItiM. liTrlto TWJkr tor ■ to fl l rh- FBlPar uk f REf TtllAL 

THEO, AUOEL A CO,, »( W. lltd St., N 4 w Vafh City 

Upiil Vri. 1 EkeUfc Uhtuy nj, 7 jfari' f"* triU. U 0. K, I mfH rpoiil; fl 
BtfarrvbH I vlJ rktitrii [L, I iUki h^pbH yciu (4 inika sa bnb PKk udbIL tn 
uiM torip*. Ku DbUBBlknii hbJhm t un n 1 4 P 1 i 4 . 



Add^to. . 

-Ot^UMUd 



STEP INTO 
THE 




Banish Boredom ... Earn Extra Money 
STAHT TO PLAY VERY FIRST DAY 

Picture I lie ^oy of plnyinR a anappy foitmt, draaniy walti or 
rutllow Eulrl favorite on the Xylwiirtt^ Ko rerflson why y'ou 
Bhoiilitn't ! XyloHiikLd it ensiewf of inetrumeniq to piay and 
yoL tl]« ni(} 0 t tfsectaculnr. In conitiiTit dninand by are 1 ici.Uaa, 
radio at al Ions, at IcxJifCi tneetLagn and portiee. Jhlarveloui 
Dppartunlty to increojc popularity, niake big ai^re-time 
money. No botherBonin prantjr% br exercifoa WiUi r'r 
IcHong you actually Start to Flay Very First Day. 

BEG PRLK Bf»OK tdk all abmit Dcajcau line, bbeml tHnl 
offer and CHfly pay men tg, Send oou|>on today for your free copy. 

J. C. t3r*A*D, Intf., Dcfrt- ¥451, 1770 Berteau Ave„ Cbtn>||a 

Bend me. wlthgut oliUratloii, In II dctalla of Pm Trial oiler and 
cflay-piiyirnint plan, an the Deiuan Xylorimba. 



'TK eaay 



Nasir.. 



AdrlreoB. 











FiRmr SWEET PUS 






Given on 



FRUrr TREES, SHRUBS 

'VINES. BUUB S . E't-c 

^ mfctl down luyinent bookn order. Eur lArm-iDdbilimee. 
Apple A Feacta trw. Inw m 6a. GrapfvliQen So. OnianiwH 
tiu aTmilHi Ulc. Evcntnsena SSc, Wrlto lor FREE C.atflloB. 
Beoton CouDty Nure«iry Oo.f Box 6^1, 



Best Poultry Paper 6 Issues 



llrll^ri liirtt^H^r ^'uutlirJ'rullM. t^rtUlCirklbOt k.E ilitirf . 

rmU fnr :i Mr lu far 0 iLNinthi 

tiJal. .^urniK uaiilriL Aflicrlciti f'«iiltrr Juurnal 
K32 Ep. ClJU-K Street Ghltxi*. Illlnait 



S' 



Cv BEBRYS POULTRY BOOK 



I Fu 4 ^SAl«c^>d MAW CHICK!. RiTIrii dr 

I. xvpHip*, rrAirrcu chicks, rnmhw 

Matdra r*«U. Hi f !■ »■ . xJf IdTO^Jgwrl. 



UJUtr*! 

OKtfdnki. 

Id^ Wltiiru™ ' VW1 tOW 

WddS^fKl PdirflTT FHEk, stuuM ■pTsmb.lBd. 

uit:!v» PttVLrnr fkrM, ^ 2 b. ciAniHba. wha 



Earn Cash at Home? 



Crow jsnDT iriflnt mUdhroomB In cellar nttic. t>am. 
Euy, ruiEb rirtd i metJKKl. We xtiow you elov, fumlali 

g uarantowi matenalfi and hny efoue. Valwabta ya 
out. ptetum free tf you wrlto QUlcKiy. (Kat. L'^OB.} 

UWtTlH' CO. **■- P«Fl. ™ CMlCAQg 

IPaMODEIS” 

OM- duidjr it irvp'^iiklto Bdidili iJt 

FlrlnX CUntait. V ikini, K«b. Wly-hf C'Aid|i\ 

(Miiw atliiin SniJ Ifin Idb win! ElK Yi''WT «dPlr. 

IDT HUC«E. 123 ht(ln ifL. hrnasilh.lKihiEi 



T0UC CHOICE. IddHr. nTcrfu] Bpihikm I 
Pp-a Wd-UK-Sn N, nrliibibl CHI- 

■pdiH rof— bi«— WsidM Ph 
FU/wm. >0* -All 3 kiru|g|»l«. 30«- 

KFt illuilMrAa r«’MlnT AAid 

O^tKlpo Culd"-. liiin- 

tiE Uij-mlu-.-yVi'drl'fc t'tr— L’';'- 

Oicar M, Will 9. Co. 

Aai t. ■kfurak. Ha. 



6EA 



POPULAR MECHAKICS advertising SECTION 



\u 4 --mdzU 4 



./tiurHiMT <lnmln> 
to cover 



^kl±i adil iHAlLim umI rjiiS£ 9 dltmblur tlwaiL. 
pVt, TCliil*, A%i JiAw |«H Flaiiti " ' ^ 



DDfltAl^b. 

1 Tf-i ■KH, 



evtuj a " 1*1 "" i'""N *1 j? ‘ J"*" 1 ■ urihriUif dllhW Si'.aJjiiLPt'ilii 

ui buiPiOAi. iHri \MtWt iiinihi. 



FIRItlS 



KAiB. TiHHia HUfttnir, 



CASH IN 



nli«[lif{PR ROYAL 
bkdOr Onlrre vati- 
ing tor hiiMiiMiii* 
ol IheirMndi. Eliiai' to ralae. You get yonr 
tni>liey lor tbaui u-beu only 2 S d>iri old. Par^ 
lleuluv and tilcture tioek tor 9 -et. G. E.stiiiDp. 
Adk Tor new r.ibnry 8 tor 19^6, ready now. 
Write Pit Componr, CJ5 Howard £t.p 
m«lr*»o, MossochuotUftp BeTer any lunk. 



*40 a Week! 



ivithout Leaving the House 



We show you how to nmte big mntipy deotiriatlnK fant-sellii^ 
Giftwaroe AU(i ntart you ofT unth. the big eumFiete SIO Artist e 
Outfit shown atmvR. Ahu» Freo Idea Book that ba« etarteil 
hunclrodB ot tneu lunkinx bts, esiiy money. One Fireaide 
Member says, “I made flOO on fur eh t me in one week," 
Another wriLrni, *"My eolee were tur b weeks. Thio Ln my 
first y™r."" H. Mp I*., of Illinois. oftyBr '" [ did worth of 

buBtni>d!m last year nnd over S 12 , 0 DD thi.s year," D. W.. Kew 
Mexicu. reportB "i wuuld nnt take 91000 lur my Ccuum." 
If you really W'ant to mako bi^ muiu^' Ji j^iarutifrvd inourriF 
opfKirtunity la now ready for you w^th Fireside. No tiresiinie 
YtuL learn by doing^ You make good, tnoncy |ime- 



ntudy. 

lically from the etart. 
tba eoupon for it. 



Ouf FKEE Book teiie you how. Bend 

NO SOLICITING— 
NO canvassing 

Tt's ensy to i 5 ]Jih>« OT OVCfl'tll] tot YOU 
mnlie. Our new "AutomiltlV 
man" dOLit nil tlkn M^LIlug tor ynu. 
Tills vendor ih de^goed to quiekir 
find CLMh buyers for all tlip Gift- 
WAret you cun turn autE Nu 
■ollcitin d i>r bouic to bouse can - 
rxBilaig required under Ctils 
mothod. Ivor do you lim'd uiiv 
anltilii nhllltv In QTiler lo sunrcfNl- 
MliButo'''a-PtE&Mellioii'' tnakra |li« 
wort easy lo k-nm amt eoMy 10 tto. 
Unilpr now Plan your momliiintilLi 
nirmi no T'^— should nor — cost yon a 



GeL lull dotjUtBr 
avtfyMilhg. 



ttoupou 



FREE Book on Decoration 

the coutiDn 
How tor the 
beam I f u I 
bPW Hook ou 
defomrlng ut 
home tor L>^ig 
inoneF. A new 
plaii thut gives 
you a oulek 
start Inrlmk'il 
tree. MolL cuU- 
[Hiu now while 
Dpenlngs for 
new members 
are sill] helny 
Oflernl. 

FIRESIDE ItoDtJSTHtES 
Dent. Adrian, Michigan 



Fireside Industries, 

Dept. bk-D Adrian, MLchiflan. 
Itenrt me FRKK Hook oa HomoDel?- 
nratlUK tor a Wp Ntondy IncolnE. Also 
bow ta get the me Artist'i ouint^ 



MISE RABBITS FOR US 






<rt PAY rou Lie to ■i.eo mch. alu put you 
in TTHACH WITH HAHHm MRTWHIIH.. LsaW* 

LI]iutntMlD«Aksiini:sLil<,r,«lH E«f]ir «r lav AHCAICAH 
NAmr yaHlMlH uul dhoIMi bbLUejn ilunrisS 

Bsniwif I.uir«f4 in Tmrhrfu, vsrti nf Amizls. wnn bob. 
dniHMis'lV bur *11 rstlNln offsrsft thwa. All fair 10 esntn, A^drMS 

OUTTKM UtTtAPilH toi Msk AL, H«t»a PaiL, M*t 



This 

Magic 

Box 



Turns 

spare Time Into Money/ Up to 



Xuine 



Addreaa 



‘tPJicii tonfiitii' f>jleadj 



city State. . 

menffolt PoptAfar Mechtmict 



To introduLf’ to yuLi uur Norlbem 
Grown ' fsurc Crop,'' live Bceda, Fli^taii 
Bulbi and Bhrub^, we u jlL Bend tu you 
FIl£E, 125 Heeils of 



CONDONES GIANT 
Everbearing Tomato, 



^‘■(jTieeii of the Markei,*" B$a 
M oney-Maker t Solid Fruit; 

EicL'llent Canxier, aud Our 
Catalog of SeetlB. Ftanta and Slirnb?- 
Over (3W iliuatrationni HiO in iialurul 
oijlorr Write today fur this big 
ltd Catalog aud Free Tuinato Woedn. 

Afflif Se Slam to Cerer I^aJldnir 

CONDON BROS., SEEDSMEN 

BOX 1» ROCKFORD IU.INOI5 
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^THE NEW 

CONNS 



Hr Tbe world's largest manufacturers 
W ^ aanounce scmaciopal impfoyements 
f in band instruments^ Outstanding stars 
of radio, stage and screen are equipping 
themselves with new model Conns as 
fast as our factories can suppy them. 

^ fmer flcrioii 

as pcrfrCtAl ta 
"^■011, too, 
g&duful 



They alL Mnt tbe eui» plttyin. 

and cxcliuivc fc*rqjc3 th»t Copfi I — 

frieet tlie demands □! modcro music You, too, 
vilL idvinoe faseef with Oat of vrgnduful 

new iflsttumeats, 

NEW PATENTED VOCABELl 
Revolutionizes Tone Effects 

fJcwprincipIcVQCABIItign newConnqiierar 
trumpets^ comets and Uomboncs hailed as the 
Wettest inipfovetnenitti New tone 

i piiiliancc. Fasier , sweeter, easier to pliy. 

L Many exclusive improveinents, yet they cost 

& 110 mOfc. See the new mode] s At your music 

dealer's store. Oc wiiie us foi 
homC'triAlpCuypsyincntQ^r 
end free book on your ft- 
vorite iastmtneaL Men* 
cioo instrument. 

C G. CONN, Ud. 

2 M Conn Dulldlof 
ELKHART. INp. 



'U/jtU^ 
FOR FREE 
^B 00 K,« 





M Pornia CO csHtL^d Soldier*. TndlatiSTTrap- 
pem. Hunters, Wild and. Farm Anlmpla. 
2J9 diflerent forms to sclent from. Every 
form guamnteed ta cast perfect fiftures^ 
Send 5c stamp far Lllustrated catnlofttic- 

HENfty CSCHIERCKI SpewetW. GHENT, N.Y. 



EACH!! 



PENNY 

DmvEirj WJnrd''<w ftln Lnittf*. 
nim la AracjM. Tiitnl 

Tr 



Ginninlcnt. N>« rtTlcv- 
I>iTianil. Bii Pmlits, EU-'H# JbppUedi 

RHord DniHliTiK Off«r. FRKi; Hs^iPiei 

-.bd W<irZJnr Kifiilamciit. llirtr}''! 

AiluSisWcrU, 7»43Hibi^ Oiaii^ni 










HECTRICITY 

TELEVISION 

&MDI0 

€ti 

NATIONAL SCHOOLS 

j(^Ano£ie& 



jLvBrtV MA\’ I11U1 A Tiffin to Ihr pro ate In thin wofid— but 
the world l>effntdfftnffl}' hsndfi crumb* to the tinir»lin?d lAbci]^ 
while the Trained Man tn fouftht [u-rthe bip pai" poffltiOWf — the 
lUmblc Jnbfl that binure Indvpcndencp ujid suocoRK rnr life. 
Which da you ebuuiie— traliiliiff or otticrwlHcT The amiwer 1 h 
nhvInuiF. You want to bii trained In, * Trade ttiat le srowihjf by 
k-A{ici Jiud bo Linds. 

COMPLETE ELECTRICAL COURSE 

E»y to Luarn by Practical Sh«p Msthuds 

mtlonal i^hhala offer an Intowlve toUTM ot tralninii in thir 
moot rifQt)iahlo Trade, i*natil|up you to quidify tor sood wy 
poidtiond. Electricity Ip due* rj the most aettvr trades, uTTcrlnff 
bllfHest gppnttuiiJtlcs fof Trained Men, The entire 
jit btiltiff clefitrlflcd. XeW power pumt* arc heltUf liMlaiEfid. 
Public UUUILee are fixpabilLhii thclT fiLrlllti™^ iLVcryniod«rii 
tnaciiiiie Hhop Id eomplctely dE>etrleal]y equipped. TIte tola* 

f ihnne, telelyt», telegraph and other modem InduBfnrs requlru 
ndiLtJd elKtrlelAnd. _ ' 

Ilf 



Ftil I Trairtlitfi—Tfliayb Ion, Radio 

Uakid hi hSBd wl-in jour triukdof ko. JQrr-tririir 
J^nic |*fvLT. rdl A[vd EUHlkBl LlgltFlMlItill Is Tdr'- 
X^SLiiiF Fi±tuHS, ud Ct^BinumW. 
KtaO OiientiB^. T*l>vl.k'«L 1K« orwert 

WnigdFr <>l n*diii, wfll <iIT.t <4 tile |H.r 

rnp^imirini l<i ttv trsln.d T-HrTmna 
IwlHi' Lii Jlr bnikehei h i?<i|]iaDi|) 

RiMliiv ri^rt^ art Im dr'hnMid «n . 

INn air. KJI-larJiiaL-Vik c]iqs|lAr* 

Trulabift umla if. Vr UpVI L|.nTii* FE- 

Bf.uarrniNiila<. 

Learti In 
Lds An|al« 

Flay 

oi Afyierica 



rii^B Erpart. 
i|y tri«tidiiu[. 
DO, W* iBlI bi. 




Campbt* Cow*« 
Lncludot 

T'oWv Cetwnltlon 
TranHEblSSl on 
^lotar* ond C'oe- 
tioba. 

Inetallatlnn 
TeleviaJon fnrwHl- 
cfUEilnff And re* 

cplvsnffi, 

RadloTiroiulrjuitlng 
Commercial Opef- 
atinR. 

ftadio fcJisrvIcc. 
Toildng Flrturpn. 



Ki Dummy EquIflHtnl >l Nitionil 

a.liiblJT wiirk wilh asd 4j|i.F<iiLa tlbr«WMn4> fiT 
d^iflar. Elf 3 al*at trr^^ nt «uuipiimii in 

NallniB^'. knd atudlia, .v*ry ^ri 'J 

wlili:h is ii>a<nli 4 al tn pirn^rtlf Isira Fs»ri»Lla| 
mdM. SU.OIH FTBiluahi bd- IWlfi. 

CMch I. I. Firt lllmri h H- Fl» Inihrl 
aARM RDDf* AfUt HARD WULff IxanvuMU 



Ks1 hnud Safarsclj 

Drpi. yUR-l MOD S. yUiKewSU 1 , 1 * A 4 Wb#.CNll|. 

NAM|S-» 

ADPRt^ ■*■*■******■*■*■**■ 

cinr.. 



ciiT. * ffraTE,. J 

When tcHHnff piraac incftHcm Pdpwltir AfecAflWld* 
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If you like to draw* tceC your senAC 
of design, color, proporclont etc.f 
with our simple Art Ability Test, 
An opportunity to get a frank opiiV' 
ion, /rife, as to whether your talent 
is worth developing*^ 

Magazines^ newspapers » publishers 
and advertisers spend millions ye arty 
for illustrations* Design and color 
influence the sale of most things we 
buy , Artists have become insportant 
to industry* ^Machines can not dis- 
place them^u If you have talent, 
train it* Drawingmay be your surest 
road to success* 

The Federal Schools^ affiliated with 
a large art, engrav^ixig and printing 
institution, has trained many young 
men and women now sending in- 
dustry as designers or illustrators, 
capable of earning from $1,000 to 
$5,000 yearly* Its Home Study 
courses in Commercial Art, Illus- 
trating and Cartooning, contain 
exclusive illustrated lessons by many 
famous artists* Practical instruction 
by experienced men la the reason for 
ita many years* outstanding success* 
Courses sold on easy payments. 

Send today for Art Test and Free 
Book explaining present opportun- 
ities in art* Just fill out and mail 
coupon below, 

aKRALSCWOLSrrNC. 

2136 Federal Schools Bldg, 
Minneapolis, Minn, 

Send me, wtdsout cblisadob, your Art Tetr 
■nd Free BdoIe. 



Nkiue * ■ 
Address^ 



f Age-*-*** OEcupafion*- 



W/ien itirtffiifl plctLse luciitlon /"opuifar M eeJianf c* 




Weekly 

AWAY 



RCA ilCENSIO 




Fir V U*Einitt‘il Alltf>li)nbllfr iiftnl Tlr^m^i Ilftiltii l*>Lq Inr Am«d-ICAn; 
Kiinuk-imiirHl, 8<iiJth AnuTlran iltnupH'in. lifmntJrii! 

lundffJ rHi]l<ii^. OuArtnlHd fa»lgn fnetptfgn. (.'UhUNiu 
ntulr vrtth fivlimlvD all miitcli'nl iriLLnuT cablTirt. 
twin [MLimliuiSuri. ilj/namhe -leaker an*] aur*iTiiiiTk I'alume rkinTrr^i. 
away abi*<iiti:llely rfU K with our nrw rirqjuU^iiinAl unluiir 

i*LTN'OH HAI-H-ii t'AKD FLAJ^. TbM Is uppnrtLililEF <if (bp 

JS'ElJ' — f'lllfii tip i’.! Ilfin r-i-ab a.-*k luf ¥Oiir*^l(. s-rSS- ^.u.-|vf-p ■ji m. 

(hr?-liry Jr-rl'- r|M!b -:»f Lu*;jlTM*<^ .w=i: 1 p ifcr^ f|rw lit' A 

Lictt:niei> jMPms. 

Can all* Vurnlin Raill#i lar Hattarv Via. 

WRITE TODAY FOR OUR NEW STARTING OFFERS 

14’. rt «l >nm ni.h'tnE mtHio,' ^>''h »iiv unJqii* hEc* pJan.. K'ritv (or fuB lEDCcririHl km 
kr>« T'-V'ii ru aeri^ nu y nr all iiF Lhx«a 

DELUXE MFC. CO., PiyL £<1, tTl W, Widiiw CMcmo, IP. 

WANTED MEN 

MAMAQE IKITATO CHIP STORED 

We furnlflli pYemlllur — lirip fltMiriCii 
ami Innte yatl. No eiMricncit OoedEKt. 

TremmMlrutH pnrufltiit. SeusatKimii Intradiu^nr): 

HtortJ Jiff plan. Nn ttnunp^D-huutfe cnnvBMulaff. 
w<iurterrii] mppnriipiUyr mwh Jiajtnf r^r n™ 
booh 0^ Pmfli J'acta — taiUrl 

LQI4G-EAKIN» COMPANY 
22B-S HIjK Street, Springfitttd, QMo 

HOME STUDY COURSES 

IlBim^Stud, [f-dmk (■ Ib *rH laj [Jrjfjt**: WttV^^ 

I*.r4’k;iildcy; ChnmlilTTi 
■ UiPTriiL-i; juan mnrMM In Hv<in 




I'.r^’lL’Jdcy; ChnmfilTT' ApiJ {:<i4ninBtrB: TkH|i0( Eti- 

■ UiPTriiL-i; Jil«> HiOTHM In Tr*Jqki4l Ad^nlaHICt B 

Dinat] ruUki (llBukinaF ]ljHlk>. AtiiBr -M* Cu.U Txymp, 



B.kn MniirK4- 



WeKinlay^-Rcwi^elt Uniffrrally, *^■*7 Clare A k*.* Cli lease 

fASMV'-NWV supply co^ 





Baraal-nk — Arm^, Sperc G&ckI*^ Fir 
vDi^ Ciathci, Staoci* UC- Send lOcW’ 
pcw ra tx r^KOmJ on Snt ordrf 

Ann? ATT Supply Co. 4772 Leater St HicTimoiid,ya. 

MAN IN EACH TOWN 

rnPiHitorg. tnlrmrv, elc., by mettarxl: no OAftFtAl or cxTwfEJiOa nn 
lified, ■ ■ - - 



ijiiItikI. ouinu ruritur 

aUNMETAL CO., 



t'm [larllrulKnir 

Aw. M, 



Wrire Ti>itayi 

DKatur, III. 



MAKE GLAZED GARDEN POTTERY 

BmutlTul, H>lore<l, ff]4»rd goDJ^ete pnttny nindB whllragt 

nifAiOrr Nq ™pBrdoiit& qptMl«L fi» Daily «»niJ ■ nd WTneiltv 

?,AOD aiarfcnl UihiIkdb birdbotliBt -naEB, Jlla 

pn^ftu. lOt Itjr Lk>okl«l, Lkriur otia* 

IviATIONAL rOTTFKljLS CO,, 4Z4 S*Mid Ae*., Sn., 

Rcqfi, 21 Mini|.BB|ie]l(B, MliniL, 




Minstrels 

Ua!qH0' Flrft ParU for cnnDltrlo 
t'how wiUt apcHtiikl nnhffa end 
choruaefl. Mliio-up. tvliPH f J**- 

T.«*(>w^wia c».*t2aa.wia4th,D*et. is 





DhtoMA 



V“ 



..-'V 






y 









\trr Ti' 
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POTATO 
CHIP BUSINESS 



IN YOUR KITCH 
MAKE MON 




Buy Potatoes 

^orgcAPOUND 

SelJ Them a* 

Vita-Seald Chips far 

3Sc A POUND 

T HERE'S bie mniipy Ic 
[MitutD ctkipu fill* [ITljr mjLU 
£ir wumikb. wIr) wndte a 
lia^iirtU rjifialklp 41 r 

an maclt vk-i a i]tt> lci 

prt>nt4. JiuK- thlTlk tvi It. 

VoucaTi iiwtait rtip wnmiw^ 

ful rww BUH^blni? In yfnir 
kltolieai — jum niimularturp 
aihd fwk a a«n.4atl!i rtaJ iirw 

kltul Ilf -"Ori'&.tiilratM" Furatn f'tilp — utiiI let rhr sell them (nf 

yiii 4 - OoJ:): luv«l«J ill yuw timti'iliills brtrucci bock SlU.UO Ln 

mkOr 

Vn ifuiii'l hiT* li» lijm 1 hii of 
tD pti^ Ikk. buinv^. LA 
pbu rain In M fall pfAlfll bi etn^ p 4>t ram ^iitl 1 mwl 



EVERYTHING FURNISHED 

■nuJ imiTiiiTwriTlI Is fliv mncEJn 



VQU mr^bjni; fatefadlsc itjTrrtf dlirar. fnMiiaT.. • «t|-i Klrtr-L'* Cfe hv^liip lir*- "^ptlEAiiE- 
jLESa fbiBik, n Hi anirfr irf ptinlwl Iiacp pi^ Inat^W- N^fipttJtnw 

U M 1 ppci «i«ipk-(t. ■Unpl» |n<E|Tipl:|iHiii «|iiiw|u Eu mp.hv A tfnS-l CJj*- 

Are PnoMv eksLuK^ Pjld enniPlKU ftPns wAl b* «! IM Few IhP Pikkitr 



DON'T BUT ANYTHING 

BiHl-f'Pj'il il] IIiIh l4i riic-nal.LiiB. 

LtipLu^Mr tJ]« "Bvcnt rf Mnkmc QniuclHn f ubtUp.thiii, bbt bonr 

nan tfmr brM.niir Uidrwtidiiiik n* mx biirir nihri> Snv« -nlnli LliFiri HEUihf 

■PW ^'OraPMMP**' ChLiM. Ad4AnB ruur pitd iw 



s 



Q. H. Htnll, 32S W. HiPiw SI, Dppl. 52, Chiipgti, llllnalt 

HORTHAND IN 30 DAYS 

iloyd, the vomterrul eiuy fl>rstcTD, urerdR a. mlntfle 
if jAntniMil fiend lodiiy far ceulog utd enrpple letsoiiH 

CHICAGO HOME STUDY SCHOOLS 
SOI Raopor BlotJt Chtcojo, lll» 

Build the 4^ia»t Barque, California 

Afeurate^ detailHl blile prlntq ef tihts liancl- 

SDine ateel barque^ Complete fLciluKH and. 

pneitwl i«>i nrii fiir air^in Eravlir aBd ukluir ptipiitaT 
nMxMiL tnelii^inf l|o^nlci) E|e e«u. iiiiliJ Ifr; fir 
UlmlnErd oipJiic. 

A J- FiLkcf. tliiZ-1 Ebwih An^ Jtaril Oik, Mit^ 



^ Sttcntcut ic 

BUSINESS TRAINING 







LOW 
COST 
HOME 

STUDY 

/ 



NEW* vomnletet ehf^Ttrut “Oual- 
lieu Tech^ cvumi* trains yuu, uf 
home, for pm m ot Lon and more 

f iay. the iiaimj coat ond Ln a 

faction of the time, (petourof the 
rut— ^Tui on the road to aucccu 
— quidkLy^ oaaLLy^ FREE hook tells 
how* MnUcoPpon far ttl'ODAYt 
namuTi of Hnnim rccHHOkoov 

Out. AC-»4, ir_ 



CHICK THE POSITION VOU WANT 



I MuiiiuTe OF autiNtu ttchholoov. I 

■ bBffl. IR0.J04, 1 - Tbrb. > 

I J.*!?™* f’l"'' *?* Free boA. I rnnktihutF iBlmwtrf In I 

ini poMlJau. 1 liBH * 

! ! i s^S'V I ' Sst-ffivr" ! 

I f } Esssa^"' { i I 

I j 

I . 

* = 



i'lL JaOU* you FOR GOOD JOBS IN 

ELECTRICITY 

DIESEL ELECTRIC POWER...R ADIO 
REFRIGERATION. ..AIR CONDITIONING 

BY PRACTICAL SHOP METHODS 

(A ffOUi. SfUHe Uftte 

RIGHT IN YOUR OWN HOME 




Grl lain A aiDwing Industry that ofirff 
sArAdy work^ bcfc.ti?T Jobflp kon pay ngui q. 
real (u lU re. IIcvdIu Llonar>' new ploji t»rinff« 
btncUcal traininc liebt la yahr door. 
l.«Am at harne . . . dc actual }^bt In your 
own rlectjlral wurfcahap , . . we lumiah 
dnraa ai iLems of electrical eqUirTnenC 
at noeitra eoel wCth thr courw to make training; eoay and help 
yuu ram extra spare- time mtmeJT* 

EARN WHILE YOU LEARN 

There'* na need to bIvt up your present Job until you im; 
Cralai^ far on electrical Jab . . . ap^rtunltJea to mahe S5, 

110 or mor* a wo&k while tnlnlnR 

. . . yeur ipore Lliue ia enough ta Jcjum SEND r OH THIS 
Electricity iJie pnKtkal £C. 1. way.. Keep FREE BOOK . 
tight DU coming a* yqiJ Irdm. You don't ^ , 

need previous expe rience or d lot of book nulfl 
Money back If not satufired. 

Wall t-fie coupon TOTjAY for big Free 
Book and all facta ab<Mj 1 1 his amiulnifnew 
plan of liollie flhop training. There la no 
obUf ailon and □□ siueaman win caUcm you 

^^r”Peter*on, Prealdent^ ™ ™ « 

I ELECTHIC INSVlTUTE, iDCn^IkepL BOB 
I SB40 Addison Sti. Cblca|H>, III- 

Scad Free Book and fuU dr talLi of E.T. Marne Slbop Training. 




A'* me . 






I 



lao^rij ^ * ^ ., * , - * I 

~JV^— ^ Li'iT J 







Lcfift than 20 mlnutem • day with 
these 7 big mecbaaLcul cnglneertuff 
bonkg will prepfire you tor a better 
Job nnd blORer p«y. Moeblne 
lumdn btoome foremen nnd ■uper' 
ihtendrtila, hclpeni beflome estYprbi, 
fa remen beoome mangaera. A 



Roys Big 

/vm 



mur tiLnUrt, htdiNpr or factory erowoFC* CAn benrflt QUICKLY 
and pul liliTiflclr 141 Q poPltlpn to pemnjnd more money , 

Your Opportunity qubLICV for promotlDb, iloa'i put 

OfT for ane mlhutc thin lilg OppiiFfUhlty W'hleh IM yoUTn oJmaM fnT 
the aflhlng. fieven 13 tg books chdchful of cverv knoym mi.v;hAnioa.l 
fact. talH kD eliunly knd elciuly ihnt any one ran undmtnml Ihi'm. 
Over a(KKI pagck, nmrLy IITIW llInniratlona cover every cubject 
fully. Including Tool M*klng, Fiattcm Mnklinn, t'auadiy Work, 
MfiClianlmt flraWlng- Forging, to fact ahytlilng yoli hml to know. 

Everything Sent FREE K 

cldc in yckit i^wB hBine eit >g hualiirM wbetltH' la infii y-jii tmiiL I-ii inn 

tilers, rlirpi cti Bur FwIp ynu ivh^iit Ui. Nolu tbrir er«>i( ifDSJtY UAlKiNu 

nlufi, IhrB, U vul llictB, in III*' idjl**l i-iiin =t 

Compteta net df drnwinj; IhatnltncntB 
if yen send for these bbukji NOW', 
Thefie initrumehtr are miulQ of the hn- 
UHt of German oilver, are aboolulely 
acctiraie &hr] are packed in velvet lined 
k'atbrrette pocket eaa<7. Heat SID value 
but free to you with tb«» book*. 




aBM#ICH TKfeBld liMlels, RM-Xl'k. bnul bI aOfk •!:„ iTiaiiKai 

Yqu nujT *nitd nw lie ]iHe N l''Vh 

uq a*y* en4 Bimitb UALil ili* l.mL jicb-H ii| «n|y 1311*0 III y*ld 



ri. unui BI Dvu bi bubm i 

|.,r nuishB-tloB.. J. «Q>|. PBV Llii faw wit* 
Id* ■iii ki-nc In ■»hirl' t *-111 nnd MW I* 

^ ^ . ._...„ _..il ill* ccli'H “I liaifif i3V*0iii (a|d. |? rreiWift 

til IP I vlt Tin BKflilikE. EI*.r.*i[i>^ I Bend »'■'. r*>e (a gt*B Hie 
^ lo Llii Acivrli'iB r*p|i'nlF>l gnjpiy <bI-H11bi infi tu Ff** ^naidui'ilwn. 



i BliJllt-a'Hll 
|UI>'di!tC.f^ 'Wii 



*ey irf y«iir tippct* t<ir ■a** r™*. 



Nici'p , 



Addmi 

n«piQ' M.iieh m trltn itntliki «■*. urifHrntfQDL iBi| 4 aTir'i uite baJ uWI'hi end 1 *bI 
Oi Bt Iral CHi fauilimi BlBi u 

TF/[tfrt Writing pteoFV nieiiffpii Popular Jl/cchauldfl 
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GOVERNMENT 



START 

$1260 to $2100 TI^R 
MEN —WOMEN ; 



Fll* Cl«r^ 

Cl«rk»-Gafrl*n 
Cu«tDm« ^ 

Railway Paital Cl«rk* / 

get ready / 



Franklin Irrstitute 

Oept. FU3 
ROCHESTER, N. Y- 



O cptlcmoti ! Kudi to tnUf 

FflEE of cburKr, liPt of V, 
Govern input hi« lay jobflu 



IMMEDIATELY y FRElij32-{riwn book dc- 

Ctmman Eduutlvn ^ Beriblna h*Iw]cNh hnwiNj 

UtuMilir s.*mtittt 4 ^ to da to set 

Mall Coupon one of Uicsc jobsL 

TODAY— ^ 



SURE 



/ 

/ 

/ 

/ NnirtCi 

/ 

/ 

/ 

/ Afliliew. 



DIESEL POWER 




A Coming American Industry 



Ttf£ intorBetl-eomli^ttfl- 
tion engino TQpreaenta 
man's sypreme triumph 
oi machine power. 
Diesel engineers are in 
great demand. Many 
are acquiring neceBsary knowledge through 
spare^time study of this modem LC. S. Course 
on Diesel engines. Free booklet] 





SOUND PICTURED 
TELEVISION WORK 



Mmi lAfanFptflt Opportunity. Tboar mts 

ivivii vvani.cu 4 eiiinicaiir inclined, wiiimirtolrjim, «rmn>* 
L'uw jkCtUMl Imbonstnry um ehop work <ao oppriputlcwbip), raoilem 
ptsturca kud Npvlklliod tTklnlng rnr ponltloitt Id tlUN hlRh iiayliiff 
ticicl. No cxswrleoce n««diH]. Glvn rrln^enoM. prefleot Empilay- 
WRITE QUICK yOR FUl-L UETAILSI 
ut-KOR ESTa* 1101 Center su^i, Cbicaso. 



9fSW MNDUSTtOf 






Is This 
YOUR 
Opportunity? 




AIR CONDITtONmc mjiA ELECTRIC REFRICCRaTION — 
" two bUdI hadiriilrlrtl — hftve DKd (or rrli.bln uid properly quBlilM 
llien Joe fcjf vk Ijpt BJid toBCaJlBtlnQ iwnrk. , , , To DHHt IhU Jirtd . Iued wba 
cun rnbtt rvapirvmcnlii are brine >eJEc;t«d br tbio IJtliltiiH EEkEiiireririae' 
InctltPtB ■.□d fnlljr trniord in tpaiv Lima for ibn mrk invclvy^ Muy 
Mini up I-O t35. and (75 a For 

pDpp ROOKf PT InlnTmaiinn, «r 1 la fully. livJiif lar-, 

UTILITIES ENCINCERIKC INSTITUTE 
& 0 X UC. 4SS-I1B H. WrUi St„ CNlOAlSiQ. ILL. 



WHITE 

CATALOG 



SAVE 

f J 4 TO a« 

TEXT 



USED 

QDDKS 



rr/cc/ REFERENCE 
I BOOKS 

1 ifyeaf&ooksrtnifmiiffffiatttv. 
ffi/w §fit IlUfhPn Vafumes 
ErfaMfishtd 



COLLEGE 


BOOK 


COMPANY 


H~iF c — Ptfit ^iW eeLUMOi/s . tsHfO II 


1 W E A L S 


□ B U V 


BOOKS 1 



PHOTO-ENGRAVINGS 



IVc FUTtlisll all fi^qulpDieDT hdcI tnairrlklH 
InrhidinR Ennre pbntcf'^^njrni.TJtiir caJnvTB ecimplctc 
Wllfa lk[D[Ha If![i 9 arid HvciNiri, When yiiU Ickve iIih 
I«he4 me cvnirrae ypu um tsisiKbllNh a roc 4 iHLVinn 
Indopendent buHlnesfl vdth Lhe ef|u^nient. farnlMh^ 
or wnrk lor athef?! at a biK ealary. Phnln-Epainivlpi; 

i.frrn cihI^ nprmrilinkl n Tod.jr lk.n wiy ni hrr bidnvin . £tizt 
tM<’t un hi rJibJwiBe F.^pulu’ MtflhiinirF'wiiirnfnmrJ by-ihriKwr- 
I -TM- wv liwh !'■«. Eiini i'ond Tiixarv »liBf Imrahn Wcii^ 
irir ticir Di* iUnlniiPil atiHirf wiiirli vir mcninl an aqiiliiniittl 
■ tiuhai .afur^.h. Y<m] iciU bt uliliotrd In .uw.,), Ly vmilni 
a»on SahtW if P li* t o.EBar»ri— V ganLiM, Aumm. w*. 




4 onniHf plila |A 
priBl ilxiTB nli'tim 
iiM B b>r la khj-iiM 

idb rnr F1SX7. 



LOOK! 



hands you A 
LtC^HTEP Clgarattal 

Tnkt hkMntl:li>llvMmiidjH.Ow 

fria ruur thii [KHibm.. I'nan i 

IMCk PHttuo! A 

ttiwic |P„« — b MlfllO. A 

LJ^HTO;) CLrilhiCt*-¥Mf fn- 

‘ If iltJi'rtt'Da ki> Him. Tml FUFF ud 



r^n^ltii. MA&IC 

Ldiiis, IAd. 



Let us recommend the best books to fttudy 
on any fiubjert. Popular Mechanics Press, 
a»i I'ail.i. IllinniH, 




3000 ITEMS 

CD Cr WHOLESALE 
riVijL CATALOG 

Hot q(T tbe preM. 8hin»!» 
aver dtKKi feuit M-’llota of 
PT'Cry riesrri p [ irin fU r(n*k 
bolToni wbulmilp priiYW. IfH) 
|Hi^N arT< rfiuc'k Full of Ixtr^ 
KJLinB niL[] I5 Riii: ^Ion(^' 

Slnldtll^ rbilui for AjiVlltn, 
Jobbers niifi iJMler^. lliis 
HilAloit io Send for 

k t^itlay. 

SPORS COMPANY 

12~^B Maith 

L^e C«nt«ri Mitiu- 










POPULAR MECHANICS ADVERTISING SECTION 



C3A 




fH-DTOt 

Are you /nferesfed in 

MODERN SCIENCE? 

JjMrn nbont latest di?TDlDpment« ]n A'Flfttlrm—tmftspoTt 

S Luiiej^^ dirl i;:! bipia, Atmtoiaplierc! ballonn.sj al:<u> Cbcnibttry% 
lok»(ry, \JuthciiHit1ca, Elc<?trto9ty, MiHlldnCn, A?atronoi]iy% 
etc., rmin tbe NEW Merrliim-Wcbut^er I Cnnsimctlrm du- 
trdl.f of uNjiiliinicnt fnicli tcleplioiic, mdln^ tc3e!«H:ipc+ 
mJcru«4i.tipc, fce-mai^blae and dj'nurnD siliown Id dlafrriMU»+ 
Fur autburJtulive liifurtuatidn on every braocb af ^4!lenqg 

Consult WEBSTER'S NEW 
INTERNATIONAL 
DICTIONARY 

An rnllrrilr NE^V OrMtlon — from «nrr to 
cfrtur — tijflEtil IfF 50" f*mnUi ■.ullitsrUlvi. 
Cl¥i!i rva ucurat«. tlear, conprehtniin mH 

Up^tP^ilili InfcirmiUiin (HI iiH>rt iliig,(i 

(Hhrr Tfllucitf: publliliMl. Ovtrr 4tnfh,- 

iinn tenvjjne^ — isj.eoQ RiarE> UiH.n aiu 

oCliFr dfrlloniry. 

Booklet FREE 'MerrtBiD - cr 

■t mUr bocbjlCTHr R<nd iwi* for JotcfesllTva 
FREE BOORbKT "IIH tjoeatloni nnil Tlidr 
AnTvreriK" ^'PrmnllP’TeHon TmI," fut! IttfiiF' 
iniEii^n OB ttili irtrdi tiw W(MTliU3i'Vn!U!itPr+ 




G. L C. WEBRIAH Cb,. fiJS BROADWAY. fiFBlWCFiELO. liAflS, 

ART LESSONS 




Become Tilei^ltd Arii*l lr>lb Oif rnrOmO^ ^ 

Tliii 1 fMirtiuh Ckintw (»¥ Alurtay. fittitnii ^ 

Art 6«lv[i-J litafTtu-Kifi ai I- liAJ-n ■*■1 In 

•tHini lIuHr. dOBi nsEfrjul urt. 

-^uleniTi, infipsfl iTt, Bdr. UF^iit, c1b_ ■allh^'rt 
w aipriiii 'i( n^irraiiriiduiB. rmijpt all (1^ li’awmi at 
‘Oh’" — (i>. Kittlioc fill' irtTt tnofi. OvafT 41 jutirn^lkiB 
iLlM^lM.‘T<ii» P<{.M it alja«lnB iiivt^ei FRCC. 




Band virir Bl.«« l«r C-DPnM — r>2 



Itnf IHjPIBJPA plila |H!^riCr. MOhCt BotH If IL'.1 ddiiihi- 
hiirif. til.* Btlpri ‘roni^ apu-a Ibma Ifiita IHOtlETE 



CPIalCaTIQ MJlt- COa. 



Dagt. (tlPIaB, 



nociwi:. wja. 



START OWN BUSINESS REStLVERING MIRRORS, 

Jtlll'! NISHING METAL, ijbted orticltiB, mitu nnrtj^, 
tableware^ etc. Espurieiitiu umiecoasnrj", 
Smub i[] vestment for (xirtablo bmno outfiT, IVHto 
SPRINKLE, Plater,, 129A. MAR JON, INDIANA 



es CIVIL ENGINEERING 




Examination 



1 BOB lllujtrrUoiMi, H«v R*- 
vJied edition twolvo of 
Amtrlta'* Dr«ot«4t «nflln«r». 

j-notwlvp] HirrTiflnic, brlilw,,^ 

|ifi,3 ilruriuTB,, imjiilejim] M uf In^ PTm^, 
a,Hi.r mpjJra f'l'+d pii-. B«i^ 

lak Oral^ Olaalbe Cor ara 
Blaaipae, 




Earn *S,OOOS£ a year and up 

wonrerl Kuw. ttiurmniua amuimts are batni srperit in on klnda dI 
rtubbo worta am! mal ft tllinE id ipent until thg E B yn iwr boo minuLrad 
plons. Th«n Ho muhi direct tlic work. It'd a bljf Job and thm ore 
tb)t enouttb men to Ita Brouiii:l. Kvdtywbotri you ep you HM m»4 
work ffcdim OP— woier and dew ar Ayetenu IwfaK bum— vwit prwlitfW 
o( all xlnda. Hm' 1 b Voup Opportunity tai get thepwoimari' tmln- 
latf rlttbt ftt twuuo. TIiebc bookB a» hJmpHslt and Klm-pty written aa 
anyeme {ban umlcrfltand tbom. Rtnrt nnw on bur FRKE exiunlufttloU 
piaiL Mali tbe enupuu wittiout obllKotlnri. 

Amorlc^n Tochnieal Secloty. 

Donl. C.ut, Dreeel at Stth fit,, Ch|co|« 

I "Ii^f tKihlfttJW tta qmi. F;|tni};£SltlN<3 tryahniedla fit IQ d,ri FKIIE. 
i awfly p^ laa re» iWhli hut (. am in puibbia ftir lh» Umb fi( tJia 

T bile ^iLiiiw 1(1 nbiira 4 liABi alih4a IQ If I bnap tliivn, Jt ^fU wad v'ni 

tu t4i^ 10 dan Ibpp H a bhipIIl iHiid ■fltrftt “dTrilhin* trira JW.S(k ii. paid, 

}fa>iu4 |aim RdllHHI. 



AJllraa*, rdL, • ■ ■ r ■ . ■ ■ , > j. ■ ■ i. ■ , 





(jf rm, 9?bJl^ 

tf)sL Ai^Uu iojtnp 



For tErwJ bimi- 
PfAA n>fin; fortfaq 
ulcl«f bojfB, tool! 

Buyfl wJtb holsi- 
blBO are iirfrer 
boya ; and be- 
come bet ter mm. 



Lblif 

for 

iU 

Kadi 



Taid 

Avsiom 



Learn this Art: 

LeurnTitxidermy (nlao tn ti- 
tling fttid fur work)al lionie; 
dircctioti ehteta will bo 
mailed to you. After 4 or 
5 eveniups of pmftieo in 
spurt time you should sur^ 

ortaw Fully mcmnt th* nlmplcr sper- 
iiDfnn pf biriJa and tifh. Tli^ri^ 
ftitOT praftice mukew fM^rfect 
VfTlf moipennive — Tmid’CMuj" 
aupplin, Bueti ns bUph eyesF etc * 
ecFfit fift littl'E^, JSooklet free. 

And Profits, too 

Mnlcoltn Orenny inado n squir- 
rel Innip. Wu'w lie writes UB 
thnt ht Fiiia Ifi 4>rdem for Bquirrbl 
lumps, f Igurt hl^ profill 



Beautiful 

Decorations 

for yotsr oion home 
or to weU fP others 



Workout yuur own Ideas 
fi>r Iaiji]ik, book ends, 
eloEtii, etc., etc., doi'C^ 
nated with rtuffon spwl- 
mca ill EquLrrdf(. mb* 
bits, white miR, pl^erjcia, 

Ptfl., ete. 

Also CoDdCftl thlnipi:— 
sqUlrreM boxing, fmpin 
pfaylnff fidhleti, rhlp- 
Dnuiks Hg-btliLff, etC-t ctm 

Mr. SfKkrtsman : 



Wltb wild Ramo si arcer 
Bbil »i sri'er, ynu'll be£ 
iiinre pli'iLduro out of one 
specimen >'4ju petsu t'1-aJ.ly 
iTLoupt ilULb out or your 
ttnrncr bitf liftjf Frepern 
j OilrPt'lf "W-iV PraijrtlCk 
p OtI Tasldfcmy 
balOra the I 






Free Book 



To Ja W* £lwOOd (Eat rsof) 

1173 ElWDod RtdB*, Omaha, Neh. 

without Bny ohll^uUGii eend Ibb (ItegI yUUT llllUltfBtOd book 
leldn^taq bow 1 cab quickly leam the knaok ot Taxldivmy, 
Tabblntf and Futyw4>rk from dl tnitlD n sheeta Bcut me by mall. 



Addreti. 





^Ofe youf aset 



POPULAR HECHANICS ADVERTISIHG SECTIOK 



64A 




lEmmEnSMMwtkliUHD'IIOIII! 

Fln« orpipH^AtunLiv for experts in this 
amaang new IrHustry. A ^iE^W bust- 
n?ss m n N£^V ai€rs NEWoppor' 
tunities for big ealariosi! You leam 
Radio and TolcviHon from tvinT^oini; 
to md in our mir^'elously equi]rp«<] HIHIB 
labs and Etudice. Ym ficlually optrato 
thousands of dollars utiith of cxp^ |HL3B 
aive o^uiprnenL You get expert tie 
stnictfon and skitiful guidonto by 
ndio-televUion sperHliotk 

Darnand far Talaviilon Exparti 

TeloviHon now perfected and ready 
for the marki^ 6N THE NBXT BIG ■ 
BUYING WAV'E. Busioegs kiukra predict 
tiew system Lele^'ision will r^uire thou- BB 
sands of relay and broadiraotinj!: otntii^ns. |^H 
IRtni'Short waves wifi permit eighty thou- HH 
'sand television stations in America alone, MB 
CETIN NOW Afid ^'buihi Bfl 
np" witN Mw frorMTA l»txt 

# iraHriif tho muqii, 

JPUcnCAL THAINIIIfi 

A y Qiulifin for rwli^pti^nr licenkt 
3. BhBB I riRt Ctmt CromoletS' 

I— ■lil«"lEh'riB«m«iyipmfflliBelail- 
Lh|T Ui« new^AllwtterRJf, Pr»rtic«J 

H fxprii«iKvitk>t‘,ii|lc.«»itr[>]>w(in. 

ntrt f ilir-^TTTiiV^ TnnBnktEr awntioiii vf Televii^ 
WSXAL BmpliqTWDt 



■ • <! M > float over Gobble 

// atuncH with I OHO rT^^I 

I — Futhord smoDTiiimi. Nnll PiB [tjll 
over ourli httpcics wHb 
hnnlilv ft lar and wateb, i|d 
your fiii'i-MU) tunrvrl. Kide BIB 

mijKi larthiT anil fiL>itcr BH ^^^B 

without pretltnit llrrd, 

Auyboily atn attavb WjT^TTTfTn 
to any biGydu In 

I'M 1 V niinyt^'a wiCb n wrenrfa. 

I'j U y/ Noililiiir to winir oot ivt m-[ nut 

iLVf of urrior, luwt« u IlfLllluu. Ilo 

li'u '\ hrst lb your town tu put Knix 

'I' \ AfUo T( u n jrour b|f yrJe. Kf! ^f f * 

I i NflJ FLtuh prKiftojkTiJ for 

swapper I 1 your KNi^lC and nay 

jf'i \ M I i poirtrnAii only SHMJ pll» tew 
r ■ I y'-'i ■ j'i J eentp paiitARe, wheo he di'ilvfrg 

'■/; '■ I V •'■ •■■/ it to yml. Yt> iUbo pn“nd 

i i Pi I’- ' -■/ dctalB of how you. rjtt ms. kb" 

^yU \_V>J nuitjuy seiiiriB to your Crlmda. 

^ Ituve A<rltOii CompHny, 1058 
-1. JU Taft hOBd, Jjppt- X-eJl, 
Cincinnati, Ofilo^ 



Real M' 
F10A7II4G\ 
Ride ' 

No'SHIMtir 



Cumiileito bonk of ioKtruetInn "MadGm. \Vui>J MgiU[k 

hy i{n]riiMiul C Ln. 'I'’e>'’'li''> ir.'rw uj um rialun «f 
■■, ^Eiliiitlr, *■'<'+ in ■iJ'ilr *Lj!i. 



SLOhV 

isf©< L 

IQON M OHE/ 

dUlDmi HaiU tfSlck. 

FKIFTTH wUb WBuhW NEW 

tlB^-4«Di *» "aub'* d««rtrwtla]. Haiti 

tr Hda hpt, v hditzH. Dp^blf, BfwnHHr«t, 

WHlTS-wn eotafalkliBd hr «qrh*r«r UreiltiwT, Httn 

Juatfha WHg. COi. JO*> Swthparti Swfe Ya-BO. 



9. Q. N O EL, Fra*. FIrtt fVatlonal Television^ Inc, “ 

Popt. Arl Pflwer A Usfit BUo-, Hnu« CHy, 

Wmwnt BbltyilKtii, wthI tnc .JjaUfoU FREE ntiBlrvtrJ FuMw "Plirtims On l 3 w 
Air', hPinff pbout uw i>p(iortvrtti« w blrtulda J un IT y««n or pidtr 



^ 1*11 Show You 
^How to Make 
j Upto^lSaDay! 



Cwi RID of tht Sptctccle ^ 
HontSicop, The NATURAIi T 
I EY^tGHT SYSTEM makeM 
M V/clory omr Gfoatet Poaaiiile. | 

^You are the Judge— your eyee^ 
if the Jury — wheu Ihe ATaturaf 
f £ve<i0^f Syjtein goea on trial 
in your home for four moniha 

on our IQ»% MONEY'BACK 
GVAKANTEB. 

Full rnformatfon Mailed FREE 

Natural Eyesight Institute Inc. 

Dept, ea-H Los Afijefes, CallL 



[ Ad AniAitDii diHcneiT nolved a mv to 
t rnakr wnv liqoid fpr mioi nod oImcIqa nrt 
» « , pennH# bnii, ia one oparatioDi . . ■ 
2g|^1 quioker oiid bckiipr ihoii oh) ibliiocL klokra 
I* y J oJd ckTa look luBV And. knia kbov Irnktn fini>li 
\ ^ DD MW Doee . , . IbauEbu In BLUE blOON 

^ - I LIQUID VELVET WAX POLIbH. Pru«)6>t[n 
< / tiur DO ninbt deniouiivtiEn- A «inr^ Ic hII up 

- ^ / to ao eoiui a day ozul pockat yoiu Sia.OD eun 

/ rixnminfejQU. A fm d«f for yuiir cunuDtEn 
f and a Im dnal for jT>y moAea Ub* po imniitible 
/ BTiJiiir Dpf}«irUiHi ty+ 

/ Write Toder for Free Plans 

' Hthdrnur pati# o«d !uUrBai.f'<t ^NUd Ir#* HUinf iilajiR. I44 
HI ilirw yxta ii<>« tCd f«l Lilo a dJnikfiil hUIu (J 

um with a iTh iatKioE nsAl.. 



BIuh Mpoft Prpdueis, Sex 5*4^ Pept, ao|, WpqtiMctol, PL I, 



COMPLETE 



CARVE ME IN WOOD 



POPULAR BfECHANiCS ADVERTISING SECTION 



(5oA 



AMBITtOUS YOUMG MEN 

oi ~ 11 iod 0 ude. (flmm... 



}Eani‘^ Ifl J'Oiir Fft-ilt diuqc^.' of a la ti>r 4k purnl 

3'4'iir urnuml iinj inir r r . iTtivcn lau-pt-ivt 

(liErluc; tNd itc’pmat'Qn. TeekI MiT'C:ti]in4HFit4iK oi'htis ro vi:»u thi> 

ll ij rr 1 af appDttijnl [ TlirPUK}! X Ihr dc\ctcj |ilm'li I d T mi-cbjmlrjLJ 

istpkprB tinJiintrlnf &wt liijmi? iwe. Lh^ iM iriT^^IJiirent, 

inalfittl MlLiitti'ji jin: in dcipftmt r.oJtij-, iiion^ rtiui] ivrr. 

I!il4ral] Ell CMir^' ill cj LIT caUiLiluiiv cii^liy niD4ftrn.il bniJii'^li]il)' 

rn(Ui>ii> nf i! 4 H>‘ I hr Etir<4 tn nabMcrllih.' mi it nyflvi' (.hr 

Lr ril'd [.V tiur i"Ur|Ml)i!rLI!Lv lnw priPi' ilul UtrL'nil ilrFcm-J 

piiymirtH itiJin you cati rtu'llj tiffttnL Hiii you act 

pru tUiiiXly , ELM Lhr piira WLIJ be tublrriiilly ix^viiTLCtll l.t|i'r rhi;^ 
lim IhriUAiiml i rirullllJeiitK. ileftPcXlPi'tr— Drlloll .^EivStufj) iir 
4 'omnirni^ i*aMJi-< 'uJiinjLTrlfil t^lute iSatik, WrltJ^ ‘J OiJAY 
Tor lull LafunnuLJuIl^ 



PRHTIML Iftrs INSTiniliJW 






bkim 



Wres tling Book FREE 



I Libub ta b« 






I WKK 

I far 



HO*rt wrtitler. Kikt* »rlBiitina wrintJliif. 

fs:;s M!«LiV's'’ki'Bhda3 

iFrank Gotch and Farmer Bums 

fiillr. nuhiUir tannirf n* HOME, tii'aliwar. hr ikdifuir l'™rii 

■clone », Urn tr-hckiB, Lbe SECRIfXaL fTiTfitlfArltf fnirll w)ll« 

lh« ■□■'■rtdtii^ h*a]Ui exeryiMd.. A 

l,’4i I-rlBF 
]r«lir Adf.1 



T'jf Ihitb ihil pJid fm kjujiiMiBnuml WfiloTIl 
E-STI JgO I cplriHlIil FUKE 

IIKALT P.I jchotiL^rwl riciinla ftir PMitiur«.tlOOit FRlLEii-^BlJila 
Fartmt Barpi Scbaal Wf«itliM »3f2 Elwwi B1<b.> OmiMt 



NEW POPULAR MECHANICS 
BOOK CATALOG 

IflOfl cyljrJu]). "A billioij ju;?l ieoUnl. TSinuKinilK of 

l4J*«ful htinL« iHi prai'tir'rLl niibjeotji drArrilicMl nttil il]u.MtiniE'<J 
Til']|] bo iHiftt upon receipt of Tlirw re lit i in itOxiiiiiM to < 

AdrlreBB 



Populir Mcchinici Pr«ii 



liOO E. Onlaflo St, 



Ctilca^o 



Profit from Books 

rotmlar Mrchanlcs Prvd speeiallieH In BUpplylcw tiooki& on nny 
subject. jAHik aTET tbla Hat. Cbcck the bi>ou you irant. and uiAil 
thhi adverCJaemeul dfl yoMJr urdfir bljUlt. XVrUe for IhronuatloD ubout 
bcHika Oil Auy BpeelxLi iBub]«t you mdy tM Interested Ld. 

AIR CONDiTlONIliO LAHD-SCAPE GARDENING 

t^RVlOE MANUAL PmetlDaJ 

HmAll L'bit ApiMrama. . LEATHER MAKlHG AND 

ARMATURE WINDING . ^ L' £"!* Ti^P'^5,;. 

Mild Motor [te fiAir . I. , . . .tl»M LOCRSIHJTKINC 

AUTO Racing liMylBBd Mmnn 

How lo Build Dirt MONET MAHiHO 

TntXFMtn I1.H i 

AUTO REFtNIfHIHG *.*5.50 

DUea WItb Bpraf GulL.tLSE "" d iTAi, 

■ RICKLAVittG 

FiMlu and Eulcy U.M wt n« ■* h 

MH **TTiRN MAKING 

ea'.au.rTei** 

E Wlmant. EctertslU, had I O P hV it C S C O U R1 E 

Myallfy. . . . . X . ■ ■ , t H New edition. Ererv- 

"linTatnoffle Without S^Sa"?^z S4,ci 

DRAWING^* ^ *^°*^‘ '**^'*** RCrRICEWATIOH dERVlCE 

«i4 PenpecH ^\?iivutM3 S5*» 

nav CLrANViic RUBIER ARTfGLEE 

’’?d'd sSET^^MiTAL 

ENGIHEERS^VEBTROCHET Mm 

Referense Book Sl,5 A . . W-Oi 

FURNITURE NEFAIRING tTAMF COLLECTING 

Flnlihlufl and Uwvn- liShymiujHow ti,5f 

tlon..x, . . X, .S)*'0A Itaem Engln««r*t 
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Build y^ciur uitTi vrlilHi^a 

with Id" S 3^/4''' iXieilUT 
TJftfll with orudmluni 
pUiti?d liflil Ifrarln^ disc 
wheclg. Thuiir per- 
farrruince Is nimHKJnft. This airplane tynd liomut 
card tfro InTentcd by A+ J+ Muas^fmafi, wliii 

developed the DrJfUnnL alr*whect for olrplantfl and 
motor vehicles, ihamut Tire patent No. 2015459. 
Kenulres only 13 to 15 IbSx tif ajr to Bury 200 lb« 
IfHkdw per tire. 'Fheae Doenul tlrra are revolutlnn- 
liinrt the tire Industry. Tliey take less pother to 

f >rnpel, literally hont aver road t^mpsand arc wlnnefs 
n coastlnA con teats. You can build any of these 
vehicles in a few evenings' uparc time at home. Send 
35c for detail wnrktnft blue prints for any vchlcJe 
iihnwn above cEcept I>crhy mcer^ iir 50t for ai^y tirrei?^ 
ercepc Derby racer blue print, which fu SlxOn. Cata- 
loji nf bulldInA KEta, wheels and parts, FREE. 

THE MU55EUVIAN PRODUCTS CO. 

i2*7-m St. ClAlr A¥«.g ClavelAnd, Ohio 



MUSSELMAN DOENUT CORD 




Learn RADIO 

TELEVISION ..TALK INC PICTVftEii,SOUND 

in 12 Weeks in Great Coyne Shops 

Now is r Itf time In picparc for Radio’s bdjrgc^t op- 
portu alti«d. Tmlivfd men art Deeded . . . fellnwa 
skilled La BraadiZABtJnia, Radia ServiraDg;, Talking 
rielurea, Sound Reproduction. Ge t Ln on Eround 

Aoor of Tcltviavon. Get »torUrd toward a ml tutUir, 
wlwre men with prgetLca.1 t^loinA arc nwiiircd of 
Btrody jobs Dtiood puy . S tart an ytl m«...you den '■ 
n»d ptv:v|(]UB ««peneoce or adviutrcd cdUcaXiiTP- 

i'LL FINANCE YOUR TRAININOl 

If you are ihort of money, donT Itt that Xop you. 
ScDil for details of new coay payiDirDt |ilun which hiu 
bnaiiled huodrodi of doaervEng fcllqwa to get Coyno 
Trainlar with very tittle manciy. If yon <|UpUfy you 
can fteC your Cralainft firaC.xxtOeu pay luitLnn 
bock in amall mootbly paj'meau atACtlng 5 
months Irom the day yon Btorc aehool or dO 
al ter the miuiml VD day tmlolnc period. 

CET THE FACTS FREE 

Buall UM COiiQirl TMtair far b|r free bank «bkh faElBAlMiQt 
^ . . X Niw nuiiiy 



for 

CnifDa TralDlDr . . , fartB. J«h 
OBm whU* 

. . . itnij ■nMwitia 

IHU ■■■■■■■«*■ A ABBflII 

.LCWII, FtatWanl 



ln#ar«UinBi •(naMoymant Hrvi«* 
TUftkn-Afiar'graAHlien'' Plan, 

IRBABAIIAa ■ 



H.C. 

RaAlo DlkriitlBiv, CoyOM ElacFrical Sclkoal 
■DO A, Paulina fi., Dapt. HV-SK , Chtoago, tH. 

Send me your BEe Five Radli;> Book aud all detaila 
ol your "Pay TiutlDa-Altcr-GroduatioD" Plan. 
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{ContinUird. from SSAif 

slight inward pressure, they adhere to each 
other as though magnetized. Perhaps some 
reader can give me the explanation of this 
phenomenon. Is it magnetism^ electricity, 
atmospheric pressure, the result of a vac- 
uum, molecular attraction, capillary power 
or what? — /, O.P&iiy, Chicago* 111* 



Snake WitJiotit a Reverse 




**Some of your 
readers might like 
to know whether a 
snake is so con* 
structed that it 
can go into re- 
verse. The follow- 
ing clipping may 
throw light on the 
subject f "When 
Mrs. John Rose* 
crants went to the 
cellar of her home, she spied the tail of a 
snake protruding from the top of a soda 
pop bottle* She found that the reptile, a 
bull snake, had stuck its head into the bot- 
tle in pursuit of a mouse and was unable to 
back out* Its body was neatly folded sev- 
eral times inside the bottle. When the bot- 
tle was broken, the snake measured thirty- 
three inches." — Jra /. Smith, Cordell* Okla. 



It's Snolu-Car Time 




“Enclosed is a picture of a snow car that 
I built and tried out last year. It worked 
fine mechanically and steered all right* 
However, the snow had to be quite hard to 
carry it. The car has a Henderson motor.” 
— Evald Gor&gren, McGregor* N, D, 




Set Works; Builds Four 



“I am sending you a picture of myself 
and one of the 5-tube a*c, receivers that E 
built from the article in Popular Mechanics 
Magazine* As the set gave exceptionally 
good results as to quality and selectivity* 1 
built four of them for my family and have 
not had a complaint on any one of them. 
Your radio articles and blueprints are easy 
to follow *”^ — John W, Rohm, Canton* 111. 

Wonderful Tone 

"I have a car radio* assembled from dia- 
grams in your magazine* in a car without 
suppressors, but with two antennas under 
the running boards. This set out -performs 
all sets around here. I have picked up a 
station on every wave length and the set 
has a wonderful tone. I also have used it 
on a battery with a fc>ur*foot antenna in 
the house with just as good results."— fJ* 
A. Pond, Wichita* Kans. 

From Far Malaga 

*T have been reading regularly your mag- 
azine since 1913 and X have gained a wealth 
of knowledge of value to me. a prospector 
of commercial minerals in British Malaya.” 
— Ong Ghim Phoe, Federated Malaya 
States* Malaya* 
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THIS COMPLETE, filMPLE, FEACtfCAL COUASl 
FOR SELF'IKSTEUCTIOH WILL QUICKLY GIVE YOU 

A Complete Mastery of 

MATHEMATICS 





A Complete 
Course and 
Ref e rence 
Lilirary In 
5 Volumes 

Arithmetic 
Algebra 
Geometry 
Tri g:o nome tr y 
Calculus 

1S98 ?age$ llluitnicd 



pmcnis encK pniatiral 
lu tnpk>^t Way* H(' 
tLat you uom \a yuur 



P^^’pare now to advnnce yoiirseir 
to nn import;int job I»y Afa(h^ 
malic s Traijiin^. MathemuHcs 
is the fokindation of all Die> 
ohaiuc'nl and soicntifie work, 
and of all business or industry 
based on srience. Without 
this essential knowledge even 
the mc3st capalde man i& left l»e- 
filnd while others for^e ahead 
to Ijotter johs, 1>igger contrarts,, 
more money. You need mathe- 
matics to solve technical prob- 
iems and to im prove i speed ui> 
and cheek on yonr work and 
work of others* 

Now* you can leam matbe^ 
mat it's hy an eiJ-syj inejtpenaiv^e 
and time-saving Tnethoth A 
very simple and extremely in^ 
tercsting course In hook form 
hn« tjeen prerjored for you hy 
an expert who has devoted a 
lifetime to teaching pmotiral 
men the fimdunieniaU of tliis 
important stihjcct. 

MATHEMATICS 

FOR SELF-STUDT 

By A E- ThompMoni. B.S,, A*M.t 

D*pt. tff 

Pfatt /nffitulc 

The^ books start riflht from the 
piiminjE ^'Eth n of uriLhmctlc 

that ^viB you ull tpeclnl Bhort-ruta 
ojkJ trick methods thut nav-t! comitlcu 
hoEirfl of yO'ir timt. Then tliey ho 
riRht into maPiPmatitTi snd 

show you bow simple it in wljen an 
ejtpiirt explains it for you, Jp nq timt* 
at nil you bt lackJini; with {?osc 
the muBt diOicult qucalicinE] on this 
Q-ubjcct. 

An Expert’s 
SimpliEied Methods 

Mr, Thompson, the authat of thcM 
books, hos had tmmy yenr*^ 
euft in’^iahtlienfiatiral tpiininff. lie 
method and problrm iu tlie dmrrsL 
risht (Inwu to tho kind of itifoTination 
y work. 



Send No Money — Mail This Coupon 
for FREE EXAMINATION 

I ’^mm -^^b- ww -um -m 

D- Van Noatrand Go*, Inc. 

250 Four til Avo*, New V«rk 

Sund me MAtHEMATlCi^ TOR BELF-^TUDY in 5 
yolunjra. Within 10 day d I wih oithirr rcl urn th(f books or 
nc^td you S^.ElS an first ruiyaieiU and <5S.QD psr Tpauth {or 3 
moitths — total SS.05 t,b% discount fur cjiah). 

Nome. ^ 

Address. * j 

City and Slate......... j 

RpfcrRncfl — 1 

Addrcaa, , | 

^ 1 



Every Needed Fact^ Figure, Formnla 
Every Shortcut and Special Method 
In the 

WHOLE FIELD of 
MATHEMATICS 

Now in ONE Haniiy Volume 

Fnr tbf first timr you can have this wealth of practiCHi uiathe- 
uiatic^ mfrirmaticin, eoveiinjc eveiy tnaoe and busmoaH. mo- 
denjH'd mUj oue Ijaniy book for quirk reference, Thin volume 
mbt at ymir filwer tipa injitant faat* nnd lormulaa for 
niakEng m-ery kind n{ mathematical calculation. From hun- 
dreds ftf dlffetrtit «n|rc«jj, this 
pricetis? information haa bqaii 
leathered tqi^etJicr, boiled down 
lotn brief, atmple laiiRuaE^i nntl 
applird to actual prohJemiS. Kver>' 
man in businosa, ei^.ry man in thi‘ 
muthcniaticnl trade?, every man 
who ever Uaen a toal or has to 
makn calrulati<»ns or e«ti mates 
in office, shop, or hotni!], will find 
b^rea trcosnrj' of money-muking, 
money'Saving ideas. 

THE 

HANDBOOK 
OF APPLIED 
MATHEMATICS 

No pravioeiB knowlcclfic of inatheniatir? 

u needed. No Sturly is 
renuired. TLo apodifie 
information yuii waut is 
easy to (Itid, by looking: 
it up in the index. The 
book takes up et'erj' 
trade and gives ynn 
praotinaJ methods, 
WMily-workod fnrmulfle 
fur solving every pmb- 
Ied 3. Thhuiumda of spe- 
CJhC exampLsn aho^' j'ou 
hov to iimXa your 
eaieum lions, it your 
mvoivna math*- 
nnatlrs In any wav ttiLi 
cfjinplere ryference hand-, 
tMHit Lf an IchdlEpaiiiiHblc 
part of yniir nu'hibiettt. 
It la ah nmulliit time 
Bpvnr for sav one crui- 
ccvneci with eiurincermiK, 
OTEhlCarture. cEeCtrldty, 
tnccbanLei, eionsT ruction, 
BUtoinobitas. machinery, 
prJntlrur, nr any other Inilustrlal wnrtiorwtth onsiuntltHr, mLiilltinjr, 
manLifocturlnq. cr^nta. taxm, nr any atlieC lUISLliev’ mathamatim. 
Nn proctlrol maO. no hoUsa owner Who an ocrosJohal repair, 

no OTIC who halt a liotuc w'orH^hop can oiionl tn bo Without the 
valuable IhlortnatiDn OUlckly fuund In this bonk. 

EXAMINE THIS BOOK FREE 

Send No Monejf'— Molf This Coapon 
— — 

I D* VAN NOfiTTRAND CO., Itie* 

I 250 Fnnrfh Ave*-, New York . 

! Pend me nn approval //fjndtrMit a/ MAtfif- j 

I Tnali'e^. Wltlnr S dayv after J receive the bnrik, I enn | 
I return it and nwe nnthiiis. H I kenp it, I will aend you j 
: t2lNJaa finrt puyniient and I will pay jLf .OQ miiiiLhly there- j 

I after for 2 montha — tQ.OO in nJ_L (&% diiwnunt fnr cash.) I 
I - (P. M. 2 - 36 ) j 

I Name. . d .* P . I 

I Address 

I <^jty 

I Itcff-rencM! ....... - 

1 Addrcaa.,.. I 
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See How Tfiorouehly 
11 Covers the Needs 
oE YOtm Work 



Arilhm*tic 

Slid-B Rul«} 
Atsahra 

^BometrV 

Tf( lo-n-ora^tTr 
Wclnhla and 
OfraaucaB 
MechanteJi 

E^cavatiana and 
Foundation ■ 
Coner*l4 
Bflckwnrk 
Carpentry and 
Bulldioi 



LatKEtia and 
Plait rttna 
Patnltnf 
Plumbing 

J'laptinf; 
!Macli-ine Shop 
Aotom,^tiv« 
Shnp 

Shoal Metal 
Work 
E^rvtriclty 

1 U.C* and 

L.C.} 

Print Shop 
fiuijn«u 

Mathamatma 
A^enun tjjiiia 
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STEP UP, MEN, AND HEAR ABOUT 
THE FAIREST OFFER EVER MADE 
TO PIPE SMOKERS ANYWHERE 




OUR OFFER ▼ 
TO PIPE SMOKERS 



Smoke 20 fragrant pipefuls of 
Prince Albert, If you don't find 
it the mellowest, tastiest pipe to- 
bacco you ever smoked, return 
the tin with the res t of the tobacco 
in it to us at any time within a 
monthfromthis date, and we will 
refund full purchase price, plus 
postage, (Signed) 

R. J, Reynolds To- jMHta 
bacco Company, 

W inston-Sal em, 

North Carolina, 



^ }«1A, H. J, (Lit^ulda Tob. 

Here's the most attractive ofFer^ we he- 
Heve^ that's ever been made to pipe 
smokers. Simply go to your dealer and 
get Prince Albert, Smoke 20 pipefuls. If 
you don^t say you've had the best pipe 
smok in^ over^ the makers of Prince Albert 
will return full purchase price, plus post- 
age, just as the offer says. 

Whai to expect^We know that m 
Prince Albert -we've got the quality— the 
Lastc and aroma— that men are looking 
for. So now we ask that you, too, try Prince 
Albert. Test Prince Albert under our 
positive you-musl-be-pleased guarantee. 

Note the special "crimp cut." It makes 
Prince Albertcooi, mild, and long-burning. 

Prince Albert is packed right— In fta. 

And you are assured of your full money's 
worth in the big 2 -ounce economy tin of 
Prince Albert . * . around 50 pipefuls, 

^RINCE Albert 

.25^ >uztcayta£ /oy Sh<4^€/ 



piDvfuU Ilf 
FrAiiTiEnt 
baci^aine v«ry 
tin ol PriDce AlWi't 
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IP* Uh 3 , PATENT OFFICE AND CAjUdA 
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WRITTEN SO YOU CAN UNDERSTAND IT 
— . ' ' > 



Vol, «5 FEBRUARY, 1936 No. 2, 

^ t Z' 




Chas, E, Hewitt, Jr. 

^ ERMANY'S inventors 
and manufacturers 
have been concentraled 
on one grand objective — 
to wipe out all imports* 
By their skilled team- 
work, several major bat- 
tles of this import war — 
and incidentally, of the 



Artitt** CancBptivn af Eiaetrical ExperitntntB of Carman SciVn' 
tuta fn EfF4trt to Break DttWn AtamM 



next real war — already have been fought and won^ 
The greatest single victory to date is the comple- 
tion of the Bergin fa ctory in Ma nnhc im-RheinaU ' 
where the production of sugar from wood waste 
has been placed on a coininer&tal BaasT lBy“ thl* 
new process, the German people will henceforth 
be able to make cake frosting from tree bark, fat- 
ten their pigs on succulent meals of sawdust, pour 
resin on their salads, and 



ffiocfr inexpen^tte Building Mat€rial 
Made from Bertin*t Watte and Amlifiiajh 
aitd 5 vifa|*/« for Partrffffju 



eir gas tanks 
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old twigs and brandies. The Bergin Won- 
der-Works^^ was built by Dr, Friedrich 
s^,^^Bergius, Nobel prUe -winner* His co- 
TvCrkuis Ai'C Fritz Koch, Prof* Erik Haegg- 
lundj and E. Faerber* 

The Bergin Works will produce weekly 
125 tons of sugar^ sixty- one tons of lignin, 
and eight tons of fine vinegar* Any por- 
tion of the sugar output may be with- 
drawn before the final process of refine- 
ment and marketed Instead as super -grade 
fodder, in the form of dark brown blocks 
somewhat resembling maple sugar. Like- 
wise, any part of the daily output of six- 
teen tons of sugar may be turned — by a 
further wave of the Bergius wand — -into 
^ commercial alcohol, 100 pounds of wood- 
sugar yielding four gallons of 100 per cent 
,v alcohol. Production price of the new sugar 
is officially stated as thirty pfennigs or 
' about seven and one-half cents per pound. 

Bergius* **wood-sugar” differs in no 
C physical characteristics, including taste 
and nutritive value, from the sugar now 
'obtained throughout the world from sugar 
' ' beets and sugar cane. Though “artificially” 
, produced, the new sweet has nothing in 
common with the non -nutritive, highly 
concentrated “saccharine*' developed dur- 
ing the world war. 

As far as raw material is concerned, the 



Bergius invention is nearly as great a tri- 
umph as his colleague Bosches “fixation 
of nitrogen/* which drew its main Ingredi- 
ent from the air itself* For the new alco- 
hol, sugar, vinegar and fodder are obtained 
from a source which for practical purposes 
is quite as inexhaustible and which has 
hitherto been considered useless — waste 
wood* This literally means scraps from 
woodworking, branches pruned from fire 
v?ood, ordinary sawdust, plane shavings 
and similar waste* 

But “food from wood,” spectacular vic- 
tory though it is, is only one sector of Ger- 
many’s all-round war against imports. In 
the gargantuan struggle to stamp the fa- 
mous “Made in Germany” also upon every 
article sold at home, one other epoch- 
making invention has long been famous. 
Everyone knows bow Bosch and Bergius 
“cracked” coal to produce gasoline and set 
the Fatherland free from dependence on 
foreign oil fields for motor fuel* 

This year*s development of the by- 
products of the Bosch-Bergius process are 
no less important, and for the public even 
more amazing. From the same cheapest 
variety of coal the German dye trust has 
placed on this year’s market, cups and 
saucers, radio cases, magnifying glasses, 

(Cimtiniied tn pafil 144A) 
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Thin Birch Bark 



Wanted — Uses for Tiss 



POR6EPV PROOF 

pape:R 



BtLTS, PUP«&E5 
AKD BfLLFOLDS 



30 SMEETS OUT 
Of ONE LAYER 
OF BIRCH BARK 



I Arr a Fmttf tff tht Many Commtrtinl 
Airrady Found for Birch^Barit Tittuo 



cigarette tips 



as smooth and pliable as fine leather^ 
yet unusually tough. It is unharmed 
acids, and impervious to water. Dip 
sheet in water, remove it and touch a ^ 
match as. eyeri_theJ?ark bums % 
like finder. This quality makes it %-al- T 
uable where a lightweight, waterproof ^ 
material is desired^ as a lining for 
as a substitute for cork in cigarette tips, \ 
and as a sweatproof lining for hatbands. It 
can be soaked for hours in water without 
being affected, Birch bark, with its beau- ^ 
tiful markings, is being made into lampf 
shades, wall panels and artistic boxes 
laced billfolds, cigarette cases, belts andV'-^ 
purses resembling tooled leather. The New 
Hampshire craftsmen, with an inexhaust- 
ible supply of material, are busy hunting 
new jobs for birch bark in industry. They ^ 
do not injure live birches by stripping 
them, but depend for their supply upon 
bark from trees already cut for the mills,’ , 



MOISTURE‘S ' 
PROOF ^ 
sweatbards 
FOR HATS 



' Birch bark is looking for a job. Time 
was when it found employment only in 
Indian canoes and tepees. Then craftsmen 
found a ready market for birch bark in 
the souvenir shops of summer resorts. 
Now the discovery of a process of splitting 
birch bark sheets into multiple layers has 
developed this bark into a vorsotile tqw 
material that has already launched a new' 
industry. Decorative, tooled goods, bark 
paper that is forgery -proof, purses, cigar- 
ette tips and artists^ material are some of 
its uses, but this infant industry is soli cit- 
ing ideas for other Uses In the commercial 
world. It w as Rav G. Houl e, erstwhile av- 
iator and Chicago lawyer, who developed 
in the White Mountains of New Hamp- 
shire the process of peeling birch bark 
into thirty or more Iayefs'of*tfeLnsparent 
ihirmess, a so£benin£^rocess it it made 



C Natives of Ceylon capture young par- 
rots by pouring sand into the tree -hole 
nests until the hole is filled and the birds 
reach the surface, / 



ARTISTIC 
LAMP SRADE5 



UNUSUAL 
XMAS CARDS 
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Magnetic Vibrati&g 

Reflects Television Picture 



irror 















retarding effects have 
been achieved by coating 
wood with fire- resisting 
chemicals mixed with 
blood al burning sodium 
silicate, artLfieial resins 
and other binders. No 
w^ood commonly used in 
buddings and other struc- 
tural fields is strictly 
“fireproof,” because no 
known treatment pro- 
tects wood from destruc- 
tion under very high 
temperatures. What the 
latest method does is to 
make the wood fire-re- 
sistant, Such wood offers 
many possibilities in re- 
ducing fire losses. 

'Tin Stool Pigeon*' 
Betrays Secrets 
of Prisoners 



iv 






Jlfij-ror Hun# bcfui«cn PoltM cf Mvtnttir CoH Vibr^(*t SJtOO rrm«« n Stc- 
ond^ R*/tmcting Sharp PicturBM on rafoEfiVioit Scr»n 

Clear, sharp television pictures without 
use of a cathode-ray tube are obtained 
by means of a vibrating mirror which re- 
flects the picture on a two -foot- square 
screen. This method of scanning was de- 
veloped h u Dp T d^ William 

light from a 500- watt projection 
lamp is polarized and passes through a 
Kerr cell that modulates the beam. Thence 
the modulated light is reflected by the 
mirror to the screen, The mirror, a pol- 
ished steel plate with a rhodium surface* 
b* Js suspended between the poles of a mag- 
1 netic coil operated by rectified power from 
the ordinary house circuit. The mirror it- 
self vibrates 5,000 times a second and Us 
cradle mounting vibrates at right angles 
twenty-five times a second, throwing 
twenty-five 200-Line pictures on the pro- 
jection screen each second. This scanner 
is inexpensive and quiet. 



AIL conversation df 
prisoners in their cells at 
t he C olumbia reforma-, 
tory at Lorton, Va., is recorded Dy a "lin 
stool pigeon^ ^ by one of the prison- 

ers. The communication system* which In- 
cludes both, a sending and receiving set* is 
connected to every cell in the institution. 
It can be used to address the prisoners as 
well as to listen in on their talk. 






lood Product Fireproofs Wood 



Blood products are used in fireproofing 
wood at the . United States F nrpst Products 
'’Laboratory at Madison* WisTlMaTked fire- 




Spraking 

tfffyfliVhich atma 



@ HirrU «|iJ Cwinc 
ilcafjon Symtem I'ffl 
tiittruf in on /*nVAicr«’ 



itt mer tammji 
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Tire with Flexible-Rib Tread Stops Car Fast 



Quicker stopping pow- 
er is claimed for a new 
tire constructed with a 
flexible-rib tread. The 
narrow ribs extend 
around the circumference 
and give unusual soft- 
ness. As a result, the tire 
literally wraps itself 
around rocks and other 
road obstructions, thus 






Stv^raf VitEi/a of Rib Trtod Tim Risrbtt Ctnttrr 
ffoui Ribs v4cC <u Sifurrgtw in Stopping 



Car makers previously had set 160 feet as 
the distance required to stop a similar car 
traveling at the same speed on a dry sur- 
face* The General Tire and Rubber com- 
pany, maker of the new tlre^ claims great- 
er safety from blowouts, as the construc- 
tion results in development of less heat* 



ump delivers Fluid from Can 
in Accurate 



^'swallowing" instead of resisting them. 
When the brakes are applied hard, as in 
an emergency, photographs through plate 
glass reveal that these thin rubber ribs 
form a serpentine pattern, each acting as a 
squeegee to wipe the moisture off a wet 
surface or to cling more closely to a dry 
surface. In actual road tests, the stopping 
distance is about half that necessary for 
cars equipped wdth tires carrying conven- 
tional treads. In a test on wet pavement, 
the thin-ribbed tire stopped a 3, 500 -pound 
car^oing sixty miles per hoiir m 120 feet, 

/t 



Convenient for 
measuring small 
quantities of oils, 
glycerine and oth- 
er liquids and for 
fllling small bot- 
tles, an automatic 
measuring pump 
is now available* 
Double-acting, it 
delivers either a 
half ounce or an 
ounce from the 
can at each stroke 



ar £omg sixty miles per now m idu leet. 



of the plunger. It is made of brass and is 
accurate and clean. 


















cently carried by Capt, Albert 
Stevens and Capt. Orvil Anderson 
on their record flight above the 
earthy was made and designed at 
Jhe B artol Research Foundation 
of Institute. The re- 

sults obtained by this apparatus 
will take considerable time to 
tabulate and study, but Dr*^W, F. 
G, Swann of the Bartol Ft^nda- 
tion has announced that it '(vas 
found that the higher the 
ratus was taken, the more nume^ 
ous were the waves, 
liqus as are the origins 3 
these cosmic rays, scienti^ 
can count them. The counted- 
merely consists of a glass 
tube, through one end of 
which a platinum wire Is in- 
serted. The tube Is exhausted 
and sealed. A slight charge of 
positive electricity is placed 
' on the platinum wire, and 
every time a cosmic ray 
strikes this wire, the charge 
I is discharged, and these dis- 



Cotmic-Ray Caunt^t Ciirritd to 

Slrirta-mp/tmrm by StmitmnO 

and Copt. 



'^RAVELING at the speed 
of light, 186,000 miles per 
second, and shorter than any 
wave lengths known to man r 
— thus being able to penetrate tt 
six feet of lead^ — cosmic raya 
come to the earth’s atmospherft 
from the vast 
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universe beyotid'. 
Just what are these mysterious 
rays'? ’W^ie^e do they come from? 
Can'tnan use tlWm'as a source of 
energy? These are the important 
questions over which scientists 
ponder. 

It has been known that the 
earth’s atmosphere acts as a blan- 
ket against these waves, and that 
they are more numerous as man 
rises higher and higher above the 
earth^s surface. Thus, flights into 
the stratosphere are important 
because from them man can learn 
much regarding these interesting 
and important waves that form 
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p science's greatest mystery. 

The cosmic-ray apparatus re- 
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charges can be counted. The cos- 
mic rays carry a negative charge. 
But the mere counting of the 
cosmic rays waa not sufficLent and 
an ingenious cosmic-ray “tele- 
scope*^ was made for the strato- 
sphere flight. In this three of 
these tubes were placed, in a row 
on each side of a bo5C. These lubes 
were so arranged that in order to 
make a count the ray must pass 
through all the tubes, discharging 
all three. This would, of course, 
give the direction of the ray, or 
rather the direction from which 
it came* There were ten of these 
boxes, five on each side, and they 
w’ere tilted at various angles* 

One battery of five telescopes 
was placed at an angle of ninety 
degrees to another battery of five. 
In this way rays from many an- 
gles could he counted. Each of 
the ten telescopes was attached to 
a dial, and these dials were pho- 
tographed every one -half minute, 
together with a compass showing 
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^ Varinus Phmnommna tuui inttru- 
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the direction in. which the gondola 
was drifting* In addition to this^ 
each one of the ten telescopes w'as 
attached to a device which was 
photographed on a continuously 
moving film which showed a flash 
eveiy time a cosmic ray struck 
three tubes on one side of any 
telescope. 

Id addition to this the gondola 
carried the older type of cosmic - 
ray counter, a ball, made of a 
iCotitinu#d to p^f« ISS!A> 
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Powdered Coal Plant Cuts Home Heating Bill 







bust] on is provided in the nozzle. Auto- 
matle thermostat control with several 
safety provisions regulates the firing. 
When room temperature drops one degree 
below the desired warmth, a Nichrome 
steel wire at the top of the furnace starts 
to heat. Forty seconds later, gas is auto- 
matically turned on in a small nozzle ad- 
jacent to the Nichrome coil, which lights 
the gas, A few seconds later the pulver- 
ized coal feeder starts, and the gas ignite^ 
the eoal-air mixture as it enters the com^o 
bustion chamber. As this chamber heats 
up, the ignition system i$ automatically^^ 
shut off. Should ignition fail, safety con-^ 
trols turn ofiF gas and current There is 
dust, and only a small amount of ash. 

J 
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Ivery Thousand Miles v; 



HERE are enough abrasives 






the average thou sand -mile, six- ^ 

m mm 1^^^ 

quart crankcase dram to make friction'\^ 
Strips for 2,300 packets of matches. 

Three tons of air are used by the 
average motor every thousand miles, 
Enough water is generated by auto- s ^ 
motive vehicles In the United States ^ 
to fill a river twenty-five feet wide,^ ^ 
six feet deep and reaching from Lobv^^ 
Angeles to New York. 

It IB economy to change your oil at 
last every thousand milejik 

>1 L/v. d UU 



jzcd coal has been used for years in indus- 
trial plants but its application to the small- 
home heating problem has been hampered 
by the small combustion chamber, fuel- 
feeding arrangements and the expense of 
providing extremely fine mesh coal. The 
company, which has just placed a home 
unit on the market, undertakes to deliver 
pulverized coal to an airtight, combustion- 
proof hopper in the home once every 

month or two and its truck at the same 

lime pipes aw*ay by vacuum the accumu- 
ashes at the base of the furnace. 
^ From the hopper, the fuel is carried by a 
L" specially designed feeder with a tooth cxl 
- wheel through a tube where a vacuum de- 

, livers it to the inlet of an exhaust fan. 

^ ' This fan drives the powdered coal up a 
flexible hose to the burner nozzle where it 
enters the combustion chamber down- 
ward, Proper aeration for thorough com- 



Pulverized coal burners are the 
latest development in heating the 
W»me, An eight- room house in 
icago was heated to a uniform 
teh^eraluxe of seventy -two de- 
grees Fahrenheit day and night 
.through one winter by one of the 
inew powdered- coal furnaces at a 
of only $64, compared with 
'^132 with a previous 
eating plant. Clean, safe, 
nd economical, pulver 
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i«a frOFP the M>dium aluminatti tolulion, ofie 
in the puriFicetion ef baujclte* 

By IL W. XAGEK 
i today if 



Then alumimim was traji«formed al- 
most overnight from a semi-preeious 
metal into a relatively eommon one. The 
eJiange in this youngjiter among metala 
waa wrought hy a youngster among 
seientlata, Cliarle 4 Martin Hall of Ober* 
Hn, Ohio, a youth of twenty-two. This 
boy, just oat of college, solved a problem 
that had stumped world-famous ehemists 
for fifty years by diseovering a process 
to produce alumimim inexpensively. II is 
discovery created a great industry and 
made the metal available for thousands 
of industrial purposes. 

Probably no other metal today ean be 
obtained in as man v diversified forms. It 



someone discovered a prcK^ess 
V V for produeing gold wliich would 

— make this metal as common as 

iron and leadt 

Part of the answer may be found in 
the story' of aluminum, a young metal 
Svbose hislorj" reads like fie t ion. Less 
Xlmn a centurj^ ago, aJuminum w'as a 
metalj as costly a.s gold. In 18fi2 it 
fwas quoted at i|(545 a pound. In 1879 an 
' American purchased a pair of opera 
^glasses in Paris and the jeweler offered 
an aluminum or platmum mounting for 
about the same price. The purchaser look 
aluminum — and lived to regret it. 




Aluminium of n*w Yort^ m*w Hav«n 

and Hartford rallroadp and g^own of aluminum maih^ 

has be^ii adapted to virtually every 
known luelal-working j>rocesH mul itw ap^ 
plieatioRH ranfje from wrist wafcfies aud 
beads to dump trucks and overhead 
cranes, from bottle taps aurl collapsilde 
tubes for tooth paste to railroad trains 
and airplanes. Aluminum now ranks 
fifth arnoni? metals in tonnage produced 
and used» and this month it celebrates its 
golden jubilee, the fiftietli anniversary of 
young Halls momentous discover}*. 

Hall, a student in Obcrlin college in 
1883, heard his ehemistry professor re- 
mark that the man who found a process 
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years later, Friedrich Woehler, the Ger- 
man scientist, repeated the Dane's ex- 
periment but got no alnminimL He did 
** rediscover*' the metal, however, when 
he substituted metallic potassium for 
amalgam. 

Then a Frenchman, Henri Sainte- 
Claire Deville, used sodium instead of 
potassium and had even better luck. He 
produced a few bars of the metal and 



This 

*n ifrivmting u» for «luniinuin furvHiirt. 

Clioirv* Iwi «nd otiwr furaifnra «r« 

HAtvrd finiilb 

for producing aluminum ^n a commer- 
cial scale would not only be a benefactor 
to mankind, but would also make a great 
fortune. The nineteen-year-old boy 
nudged a claasmate and whispered, **1 
going after that metal/' 

And go after it he did, undismayed by 
the fact that the ablest scientists had 
failed to obtain aluminum except in small 
amounts and by costly processes. Al- 
ways Interested in chemistry, Hall Imew 
all the aluminum thus far pt^uced had 
been obtained by chemical means. In 
1B25, Oersted, a Danish chemist, heated 
a mixture of aluminum chloride and 
potassium amalgam. From the resultant 
aluminum amalgam he obtained a little 
lump that looked like tin, which he called 
metal of clay,*' It was aluminum — 
the first ever produced by man. Two 
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^^ABL£ wrv lc# d nJ d*cor^ 
tiv « fll ihc«< m^dfi ol alum I- 
II um <MrHfi]« xb»fi nof imlike 
old tiFveri Laft, th« hat roll- 
ing of aluminiiin ih«ot in- 
goH, on^ of th« itopi in 
prvparlnd tfi« metal for ih 
hundreds of uses. 






Rollins ai ummurn plate end, et riqM, 
escalators finiihed by Alumilrte proc«if 
to produce a softi lut^roui Siheen. 



exhibited them at the Paris 
position in 1855, Napoleon 111 
bad a happy thought. Why not 
equip an army with this light 
weight metal f He ordered 
Dcville to turn out alumimmi. 
Dcvillc produced some» There 
was just oue trouble with it. I 
cost a lot of money. So Napoleon 
contented himself with alumi- 



num buttoms for his uniform and 



a set of aluminum forks and 
spoonts which he oflfered grandly 
at dinners to those in favor at 
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AlLIMINUM it par+iclllftfly aciapK 
ofltc* furnlhicft And 
Nat« til ft fllumimifn chAir, Ump, p»n 
»t And other nriiclet at w«|l ae the 
alumimim tHm applied fo the detL 



the moment. Less-lionored f^\iests were 
forced to eat with Napoleon's plain gold 
and silver tableware. 

Hall had read all this. He knew alumi- 
num was the most abundant of all the 
metals in the earth's erust. Every clay 
bank he saw was a potential source. He 
began his experiments in the collie lab- 
oratory and after his graduation in 18S5 
be set up a laboratory in his father's 
woodshed. First, he tried to reduce 
alumina, the oxide of alumimim, with 
carbon and other chemicals. Failing in 
this, he conceived the idea that, if he 
could flnd a solvent for alumma, he 
might he able to separate elect rolyti rally 
the aluminum from the solution without 
destroying the solvent. 



Month after month he kept up his 
search. Nine months after graduation 
and at the age of twenty -two, he found 
what he sought. Cryolite, a mineral, 
when molten, he discovered, would dis- 
solve aluminum oxide or alumina, and 
would hold a considerable amount of it 
in solution. Highly elated, he tried to 
electrolyze his solution. There was no 
aluminum. Changing to a carbon cruci- 
ble, he tried again, on February 23, 1886. 
And it 'worked I The aluminum oxide 
was broken dow'n by the electric current. 

Hall might have labored even harder 
had be knowTi that another young scien- 
tist acrosa the sea was working along the 
same lines. A Frenchman, P. L. T. 
Heroult, also twciity-twOj made the iden- 




T HESE arlidfli iho^ iknos of tho color ofFtcfi obfainod 
by maani of the^Aitomi'rlHo pro««tk, 

tieal discovery two months later* The same year a 
Now Yorker^ H. Y. Castner^ patented a process for 
making sodium cheaply, Intending to produce alumi- 
num chemically, but the electrolytie process ■was 
cheaper* 

Hall had a process worth millions but no money* 
It was t wo years before he f Canitnued to I23A) 





anti daring cNperimcnts. We cannot hold 
back. The tide of modern life is sweeping 
over us like a ilood/’ 

Build skyscrapers'! in public parks^ he 
saysj and sel these skyscrapers on stilts, 
allowing a free circulalion of vehicles and 
people beneath them* The skyscraper on 
stilts is one of the basic features of Le 
Corbusic^^s Radiant City, In a number of 
recent European buildings he has demon- 
strated how the idea works out. 

The first Radiant Cit5% under construc- 
tion in tlie French colony of Algeria, will 
be the proving ground for many of Le 
Corbusier’s principles of city planning. 
Here the skyscrapers ^vUl be distributed 
ill a geometric pattern, and they will be 
set in a landscaped park* A system of 
broad elevated and depressed highvvays 
will connect the buildings, which will 
stand on stilts. The northern exposures 
will be almost entirely of glass; the south- 
ern exposures will be solid walls, to ward 



RatEtd Foundntiiirt tar Potie Po^mitory and 
Army Building in PartE 
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^afilirtron Army BuUJing in Parim Incorp^tratwM Same of JLe Corhuaier^r Ideam That thf M<nf*rn 
BuitJing Should B« « **Moohine tar l^iiting in"; fxpanfCt cf ChfSO 



ofiE the tropical sun* Each apartment "will 
enjoy its ovm primary school; and for the 
whole group there is a university, an 
amusement center, and an industrial area* 

“I have a profound feeling,” said Le Cor- 
busier, "that similar cities will find their 
natural soil in the United States, America 
perpetually revolves, it has infinite nat- 
ural resources, and energy unknown else- 
where, Great cities and their oppressive 
congestion have sprung up only in the 
Last fifty years; they have created prob- 
lems which we were never prepared to 
handle, 

"The program I propose is neither Eu- 
ropean, American, nor African. It is hu- 
man and universal. It represents the 
urgent job of our time. The last few years 
have sufficed to make our cities inhuman,” 

Le Corbusier condemns all buildings 
that seek to imitate some architectural 
style of the past, 

*The last fifty j^ears of progress,” he 
says, “have changed the face of the world 
more than the last six centuries. The time 



is ripe for construction, not for foolery. 
We cannot live in the same sort of dwell- 
ings our forefathers built," 

Here are some definitions which have 
brought Le Corbusier to the front rank of 
modem planners: 

An automobile is a mass -product! on 
house, 

A chair is a machine for sitting in* A 
chair is in no way a work of art; it has 
no soul. 

A town is a tool. The house, the street, 
the town are points to which human en- 
ergy is directed; they should be ordered. 

A house is a shelter against cold, heat, 
rain, thieves, and the inquisitive, and a 
receptacle for light and sun. 

According to Le Corbusier, the man who 
builds a house should plan certain provi- 
sions for himself* 

'^Tirst,” he says, “plan your bathroom as 
one of the largest rooms in the house; one 
W'all should open on a balcony where you 
can have direct access to the sun* You 
(Continutd to pafc 1S4A) 
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Streamline Ship Cuts Through Water and Air 
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Streamlined below the watef line and 
above it^ a 33 ,000 -ton ship now being built 
or the Holl and'' Americ a Txinp is being 
esigned lo minimize both water and air 
resistance. Even the funnels are to be 
treamlined and the hull is streamlined 
ugh out. The ship will have an over- 
all length of 751 feet, a breadth of eighty- 
eight feet and a depth of more than fifty- 
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five feet, and will aeeommodate more than' 
1^300 passengers. Two sets of turbines will* ^ 
generate more than 34,000 shaft horse-^- 
powcr. Special precautions against fire., 
will include a sprinklei: system, the use of *• 
asbestos insulation and "fiTeprobf paint and 
fire screens and partitions which will make 
it possible to locali3:e a blaze in the sec- 
tion where it originated. 



Japanese Lanterns of Stone Given in Memory of Edison 



Two great Japanese lanterns of 
stone whose design symbolizes 
“eternal light” are the gift of 
Japan as a memorial to the late 
Thomas Alva Edison, electrical 
wizard. Renzo Sawada, Japanese 
consul general, presented the six- 
foot lanterns to the Edison library 
and laboratory at West Orange, 
N, J,, scene of the great inventor’s 
major work* In his early experi- 
ments which led to the invention 
of the incandescent lamp more 
than a half century ago, Edison 
made use of Japanese bamboo for 
filament* Each of the memorial 
lamps weighs more than 4,300 
pounds. 

Symhola of r u^n 

JapaMM^ Lant^rnr of Slone, Wtigh- 
illp Morm Than Two rone Each^ 
(Vera P rfxf ntaJ trt jVfoiriorjr 
rfioma^ A. Edison to ths Edison 
haborotory of West OrangCf ff* 
in Bahoi/ of Japan 
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oad Surface Made of Metal 
Prevents Skidding of Wheels 
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Ttitiflg Af€(al Pavimg in England by ^ t cmpf m|r to Puf/il 

RuhhvT^Tijed Wh^mt Acreia ft at /tight 



England is experimenting with a high- 
way surface made entirely of metal, a 
sample of which was displayed at a recent 
public works exhibition In London. On e 
of the advantages 



claimed for the metal 
road covering is that it is virtually impos- 
sible to go into a skid on it, thus making 
it a safer form of pavement for auto traf- 
fic. The metal paving was tested by 
pushing a rubber tire on it at a right an- 
gle to simulate a skid. 



in flight. The ring meas- 
ures about twelve inches 
in diameter, two inches ■< ^ 
wide, weighs two pounds 
and is attached to the\ 

j ^ ^ 

hack of the propeller at ^ . 
the hub. From the ring, - j 
three tubes extend along* 
the leading edges of the*' 
blades and from these* 
tubes the solution is fed 
to the bare metal by the 
pilot who controls the*' 
flow from the cockpit. 
supply for five hours is^ - 
carried, but that rnuchk-^'^ 
may not be used on; 
transport or mail flights,^ 
since the pilot releases,,* ^ 
the solution only for pe- 
riods sufficient to breaks 
up ice as It begins to^' 
form on the blades. Tests 
of the ring were made inw ^ 
a refrigerated wind tun- 
nei operated by the B. 

Goodrich company. Con'- 
ditions similar to those 
in actual flight w^ere produced. Alcohol or 
other de-icing spiuLmm calK^ be used. For- 
mation of iceT>h ihe profiler has been 
one of the industry's major problems* 
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Streamline Car Raises Record 
for Long-^Distance Run 



Germany now boasts the W’orld’s record 
for speed for a run of 4,0(K> kilometers, or 
about 2,500 miles. An Adler sports car, a 



ntidee Solution 



Guards Plane's 



Propeller 



What is believed to be 
a major advance in the 
campaign against the 
peril of ice formations on 
aircraft propellers has 
been made by iH ol Burea u 
n| Air T ommerce througli 
development of a^ti^ 
which feeds an anti-ice 
solution to iha propeller 
blades while the plane 
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StnnmUfiM Carman Car Which Mad* Run at 4^0Q KilomvtufM ot an 
A^rag* Spead cf More T /lan 5eurnf>'«£ij^/it Milaa per Hour 
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Two-Place **Flivver** Plane 
Is Economical to Obei 
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streamline creation pro- 
duced in that country* 
recently raised the 
world’s record for speed 
for its particular type by 
covering the distance at 
an average of more than 
seventy-eight miles per 
hour» The previous rec- 
ordt set in France, was 
about sixty-four miles 
per hour* Fenders are 
built into the body of the 
Adler car and the rear 
end is brought to a point 
to lower wind resistance* 



Troops Talk with ^ 

Headquarters by 
Portable Radio 

Far in advance of their 
headquarters, ttalian sol* 
diers invading Ethiopia keep in touch with 
the general comniand hy m^ns of porta- 
ble radio sets. The two-way outfit is car- 
ried by on^ soldier while a companionj 
with a head- set receiver, takes down mes- 
sages broadcast, from headquarters and 
makes reports on the advancing troops to 
the command in the rear* 
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Alt-Metat **Ftwver** Flan* Which Mahts a Speed 
pwT Hour u/ith a IVinMty-Horampoufmr Motor 



One of the planes being tested in the 
bureau of air commerce private owmeq 
plane development program Li.^a_Ciictissafc 
Wright, co upe* a low- wing* aJj-metal* two- 
place monoplane featuring a tjqje of con- 
struction which lends itself to low price 
production and low operating and main- 
tenance costs. A speed of 131 miles per 
hour is obtained with a ninety -horsepower 
radial air-coolcd engine. It has a wnng 
span of thirty-five feet and an over-all 
length of twenty-five feet six and one- 
half inches. The gross weight is 1,800 
pounds, the useful load is 646 pounds and 
the normal (^ruising range is 496 miles* 



Fuse on Vulcanizing Patch 
Starts Heat Instantly 

Quick heat is assured on one type of 
viiicanizing patch for motorists by a fuse 
that is easily set ^ lL iS ^ ^ 
off by a match or . | ^ ^ ^ 

cigarette^ The fuse 
is attached at th&^ | 
center of the 
ing element, 

W'hen it is igritetk Jr i 

heat spreads uni- § I— 

formly from " 

center to the edges^^ the patch and vul- 
caztEses the tube p^ch at every pcjtnj. 
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L€ttf Baby Lion and Lrapard 
and Some LiPHa Cubr; Abover 
Lion Cuba Two Month* OfJ 



cubs some milk from 
^ the eyedropper every hour and see if 
you can't get the two -month -old lions to 
try a little hamburger. Give the camels 
their bottle at two o'clock and don't forget 
to put the tiger cubs’^o bed when it gets 
dark.” 

Those ^ t3^^ical orde rs at Goebel's 

Lion Faj^ jfar Hollywood where animals 
are raised^'and traine'd for the motion pic- 
tures. ^king care of the babies is one of 
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LIONS 



^*.*dins «i Bahy Lian utith d 
Madicine Dropper an<i, dt L*Ht 
Dinner Ti'me for (Aq /nJdnt 



you might mistake the mew for a tiny 
snarl and compare a purr to the sound of 
a distant airplane engine with a couple of 
cylinders missing. The close baby fur is 
harsher than a kitten's. Like other cats^ 
the cubs are born with eyes closed and 



they are kept in dark- 
ened cages for the hrst 
week. Like other cats, 
also^ they are full of play 
when young and grow 
las^ier as they become 
older. 

Usually, o£ course, 
mother animals have 
complete charge of their 
babies and the trainers 
merely keep an eye on 
the family and guard its 
health. But if a mother 
is sick, or jf she threat- 
ens to kill her young, as 
sometimes happens m 
captivity', the cubs must 
be taken out of the cage 
and raised by hand. 
“When a lion is two or 
three weeks old it still drinks milk from 
the bottle because its teeth haven^t broken 
through yet,” Roth explains. “But its 
claws are already well developed. The 
baby needs them for holding on, as it b 
extremely afraid of high places. You will 
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f>f meat a day^ mcluding 
bones. A couple of years 
later a lion gets one meal 
a day consisting of fifteen 
pounds of meat or more." 

Full-grown lions are 
just as curious about 
babies as are humans, At 
the Goebel farm fifty 
lions that are housed in a 
few large cages sur- 
rounding a small grass 
lawn pay no attention if 
a man sits down to oat 
his lunch or read a lx>ok. 
But if an attendant brings 
a baby lion out on the 
lawn to play, every lion 
in sight springs up and 
stares continually at tlie 



Rparrd Tifgtlfitt, thv Young Lifortl dtH# 
Bahy faufn Are the Bemt of t-rimJeJ 

Rightf Bniiy JPcrr Invoking for Dinner 

find a cub is as gentle as a kitten 
on the ground but if you pick it 
up it holds on with its claws with 
all its might* 

"You would think lion cubs 
wfould be anxious for raw’ meat 
ns soon as their teeth dev^elop but 
the fact is that we have to teach 
them to eat it. If a cub is living 
Vihth its mother she does the 



teaching but if we are raising it 
on a bottle we start by rubbing our hands 
on the meat and then allowing the cubs to 
lick it off. After the cub does this long 
enough to learn to enjoy the taste, we 
start with a few ounces of finely ground 
hamburger a day and gradually increase 
the amount. 

"Almost any kind of meat except pork 
is good for the cats* Most roos standardize 
on horse meat. For the next few months 
the cubs get bones from which nearly all 
the meat has been removed. The cubs 
play with the bones, lick them^ and chew 
off all the meat they can find. They don't 
get real rations until they are a year old. 
By then they receive up to eight pounds 



cub until it is returned to its cage. Most 
lions and tigers guard their babies jeal- 
ously but a mother hyena never raises 
more than two cubs at a time* If more 
than a pair are bom the mother keeps 
two and drops the others through the bars 
of her cage* They must be rescued at once 
for alter an hour or two of neglect they 
usuaOy die. Zebras are very good moth- 
ers and raise their colts with great care, 
but the docile camel is a poor mother in 
captivity and is apt to step on its young* 
The ungainly camel babies are always 
kept in separate pens. 

Monkeys make the best mothers of all 

{CoDtinuiFd to 
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Latest Fighting Planes Are Built for the Navy 




Ofw of tho Now Shipt in tho Novy’M Fifhtint Air Stjuadron I* 5Aawn Aboor tbo Clouda om li Wom 
Rmctntiy f Natm That thm Landifig Gear Is Ritroottd into tho Sidts ot tho Futttago 



Catapulted from the mother ship* U,S,S. 
' ‘Ranger/" the navy's latest fighting planes 
are tested above the clouds, far out at sea, 
safe from prying eyes^^ fleet of Curtis s 
single«seat pla 
to the VRanger.” An 



of this type plane is the retractabh 
ing gear which is pulled into the^ides of 
the craft's fuselage when flyings On one 

of the first flights, a photograpSer caughj 

recently was delivered the new fighter in an unusuaypicture as ^ / 
(Vn ^tstandingjjeature it sped just abbve ijap tops of the clouds^ " ~ •'If L 

. 0 QivC^noCei^ * ^ { ^E. 

Speedy Streamline Motorcycle Bids £m World’s Record 




With a streamline body resembling the 
’^bathtub"’ sidecar, an Italian motorcycle 
already has won three speed champion- 
ships and gives promise of estabUshing a 
new world ^s record. It has a four -cylinder, 
water-cooled motor and was built by the 
National Aeronautical company of Rome, 
The motorcycle is expected to reach 157 
miles an hour, several miles faster than 
the mark set by a German rider. 





COne gallon of gasoline weighing six 
pounds will transport the 51, 000-pound ' 

*'Chir^ Clipper'* plane one mile, ^ .SfriuniJfrn* MoYbroycit £xc#«dj T wo Milmt a Minutm 

CLx. t^A^. ^ - 
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Giant Models of Printing Type 

Help to Teach Targe CHsses 



sons with conflicting 
claims would be invited 
to state iheir case and 
after consideration of ev- 
idence the patentability 
of the idea would be de- 
cided, This would elimi- 
nate much duplication of 
patents and reduce liti- 
gation. Second, a special 
patents court should be 
established, with judges 
qualified in science and 
engineering as well as in 
law* to speed up han- 
dling of cases- Third, a 
corps of specially trained 
patent advisers should 
assist courts trying pat- 
ent cases. The board also 
advises taxation of pat- 
ents to prevent them 



ThsMW Large Sisr htodeti ot Type Help the laatrucfor to Ttach the 
Fundatiirntatt at Printing to Large Cfnis*i' 



Fundamentals of hand composition are 
taught large classes with the aid of giant 
models of type and materials. The mod- 
els consist of a composing stick, line 
gauge, type, leads and slugs and spacing 
materials. The pupils can see the dem- 
S onstrations from a' distance of thirty feet. 
Type and spaces are made of white pine 
for lightness. Covered with aluminum 
paint, the models have a leadlike ap- 
pearance. The composing stick is a work- 
" ■‘ing model with clamp and slide which op- 
, crate in the same manner as those on a 
*. standard stick. It can be set to three meas- 
ures* sufficient for instruction purposes. 






from being left idle, as is often the case 
at present. This method of eliminating 
‘'dormant” patents has been used in some 
European countries* The board also rec- 
ommends that some reduction be made in 
the present cost of securing a patent, to 
offset the patent -taxing system. 

Giant Trestle Ski’-Jump Offers 
New Thrills in Sport 

More than 600 feet from top to bottom, 
one of the world’s longest trestle ski- 
jumps has been completed recently at Lit- 





I or new ideas m industry, 
^ the Presjjifiji.tV -science 
advisory board has pro- 



ip^ tions 






hanges in Patent | ' 

Laws Urged tfe- % ^ > 

Aid Business 






To facilitate llie han-^' 
diing of patent -office bus 
. .. iness and to speed up use 



s in 

can patent-law 
: First* descrip- 
of the article or 
process to be patented 
should be published in 
the official gazette before 
the patent is granted. Per- 



Thiit Long Sbi^'Jumpf with ila Sixty-Faot Cop, is Believed 
the Mvfit ^angerouM in lha World 



of 














tleton, Mass. Its length, 

^th a~ sixty-loot gap in 
the center, will offer 
plenty of thrills for spec- 
tators and ski -jumpers. 

The structure is made of 
wood. A speed of seven-- 
ty«five miles per hour 
can be attained on the in- 
cline. After a ski -jumper 
leaves the platform 6&4 
feet up the hillside, he 
slides 409 feet to the 
jumping -off place, across 
the sixty-foot gap to the 
landing trestle, which is 
275 feet long, and on to 
the bottom of the course. 

Locomotive 
Preheats Air to 
Save Fuel 

Tests are being con- 
ducted in Austria with a 
hood fojriocbmdfives m- 
tended to reduce coal 
consumption. A com- 
partment constructed at 
the top of the front of 
the engine enables the 
air current needed for 
burning the coal to be 
mixed with the coal 
fumes. Tests have indi- 
cated this method results 
in a saving of as much as 
twenty per cent in coal 
consumption as compared 
witli the usual method of 
drawing cold air into the combustion 
chamb^ of the boiler, * 
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Floodlights Bathe **Empress 
During Repairs in Dry dock 



Hood on Engint MixoM Air with the 



© T'linfC ScuK, LTil. ' 

In Sed at Her Southampton Drydoekt the *^EmpreMm of Britain" I* Under- 
going Repairm ^l^ aouf Damaged-in o St* f^awtence Riomr PoUifion 



While the great '‘Empress qi^Sritain*^ 
takes her annual resll^h^dFj^ock at Souths 
amptg-n, England, bat- 
teries of floodlights illu- 
mine the white queen of 
the Canadian Pacific fleet. 
The ‘'"Empress" required 
repairs m addition to the 
regular annual overhaul 
this year, having dam- 
aged some of the plates 
in her bow when she col- 
lided with the steamer 
'"Kafir istan," while cruis- 
ing in the St. I^wrence 
river last summer. 
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Tht fifvrwmgiim Freightmrt Shtfftly aftwr the Ver*«l Had &emn Saivaged 

by the “Safvdtfitf King'* at a Cacf af Onty $70i000 



'T'HE captain frowned, muUc^rad to him- 
^ self in Norw'egian* HeM weathered 
many a storm and brought his ship into 
port but never had he seen snov/ falling 
so thickly, lee was forming on decks and 
superstructure! That was bad. 

He glanced out into the seething sea, 
scarcely visible now and turned to his 
charts. Suddenly the freighter faltered. 
The crew rushed to the decks. They had 
hit a rock. The ship was sinking! 

An overgrown tug lay idly in the harbor 
at Victoria, a few wisps of smoke drifting 
from the funnel. Suddenly the ship came 
to life. The crew rushed from their cabins. 
Great billows of smoke began to surge up. 
A message, brief and to the point, had ar- 
rived, “Norwegian freighter,^ ^atjana,^ on 
rocks off west coast of Vancou\rer 



That was all. The tug was soon steaming 
out of the harbor, off to add another dar- 
ing rescue to the annals of the sea. 

The Pacific reaches up each year to 
claim more lost ships for its own. Until 
recently jfhe sea offered a perilous, often 
hopeless challenge to salvagers* But now 
modern science, after spending millions of 
dollai's and years of study, has produced 
new methods and superior ships to battle 
with the ravages of the deep. Foremost 
among the ships is the “Salvage King." 

Although scarcely larger than the aver- 
age tug, the “Salvage King"' has rescued 
several hundred ships, ranging from small 
freighters to palatial liners, during the 
past twenty years, 

i In d919 the “Prince Rupert" hit a rock 
*off ^wai^on bay and made a dramatic but 



THE PACIFIC 




unsuccessful effort to reiich shore before 
sinking. The $350^000 salvager set off to 
her rescue* After divers had made a sur- 
vey of the vessel^ they constructed a cof- 
ferdam, and tiien heavy can\'as wails 
around the lop of the ship, extending from 
the upper deck to sea level. As the water 
was pumped from this canvas “yard,” the 
vessel, relieved of its burden, slowly rose* 
The ''King” steamed home with the “lost” 
ship at his side* 

In 11)25 came the wreck of the “Tatjana” 
off tlie coast of Vancouver Island. Again 
the “Salvage King” 'was called and, in a 
few days, the freighter was brought into 
port in excellent condition — at an expense 
of about $70,000* The Norwegian owners 
gave the ship as payment and the Pacific 
Salvage company ran her on several voy- 
ages to New York, eventually soiling hor 
back to the original owners* 



Tf>p, Sat0atm:f tht Madimon'* f Bmlout, thm 

**Rrincw Rupmrt'^ with Wate/tifht Walt around Mar 



Fboto CVuftcf)' HurTT Kirvlh 
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Salvaging tha **Prt9iii€nt Maditon** aftmr tha VttMtt Kamtmd Ov^r Daring Repairs 
in Svattlt f the Work Wao Cvmplvtmd in T wenty^Eight Dayt 



Probably the most umisual salvaging job 
was the hazardous rescue of the American 
Mail Linens * ‘President Madison” in 1933^ 
The ‘‘President Madison” had returned 
from the Orient, discharged her passen- 
gers in Seattle and tied up at the wharf of 
a dry dock for repairs. Several plates were 
removed from the starboard side of the 
$14,000,000 liner. But instead of listing to 
the port side, the liner suddenly righted 
herself, keeled over, and sank to the star- 
board. Water surged in through the open- - 
ings in the side, through portholes and 
open doors on deck. In less than fifteen 
minutes the e?cclusive stores, lounges, 
dining rooms, and luxurious bedrooms 
were a total wreck. 

The “Salvage King” was ordered to the 
assistance of the floating palace, a rescue 
which was to cost around $1,000,000. And 
the “Salvage King” alone could do it! 
With bridge and superstructure cutting 
deeply into the wharf, the “Madison" lay 
on her starboard side at an angle of fifty- 
one degrees’ — a far from safe position. 
Submerged to the boat deck on one side, 
her weight put the wharf under a strain 
so great it was in danger of giving away. 

A diver went below to make a platform 
for others and soon several divers started 
to patch the sCGtion from which the plates 



had been removed, using the top of the 
wharf for patch material. Riggers were 
sent to remove cargo derricks and life- 
boats to relieve the vessel of all unneces- 
sary top weight. Two divers cleared an 
under- water path to the ship. Another 
started plugging all ventilators and open- 
ings on the decks below water level. 

Then carpenters were rushed to the 
scene to build gang planks, level walks, 
and platforms for the pumps. These plat- 
forms had to be hung by chains so the 
pumps could be lowered as the water de- 
creased in the hold and yet kept upright 
as the ship returned to its normal position. 
In the mad race against time, the men 
worked day and night. If the wharf were 
to collapse under the weight of 14,100 
tons, the “Madison” would “turn turtle,” 
Wreck all their work and endanger lives. 

There was a further posBibUily that the 
ship might slip away from the wharf as 
the ground was soft. The salvagers Brst 
duty was to make this almost an impossi- 
bility. Underwriters claimed seventeen 
per cent of their salaries for liability in- 
surance against an average rate of about 
five per cent. 

The wreck occurred on March 25 and 
by the first of the month, nine divers were 

(CDQtLaued to 13 BA) 
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Color Piano Plays Melody on Rods of Glass ^ 




Vivid fiplnshes of sunset-red and shafts 
of cool green play along a hanging cur- 
tain of glass rods bathed in a deep purple 
background. The color piano is trans' 
lating music into tones of the spectrum* 
On an orthodox piano a musidan plays. 
At the keyboard of 3 companion piano 
Pro f* Williain H. Varnixm, nhairTTarui^rif 
the art de partment of t he University of 
Wisconsin, fingers keys 



ynmum at Kt yh^atd vf 
Color Piano and Dm fTiOrtst rating Hang- 
ing ** Screen*’ of CSaitx Rodm on H'Atcyk 
Light X Playi. Floodlight x above Stag* 
T hr a U.I Color Boebgraund 
Spallighte /r* play ‘Wfeledy" 



floodlights and spotlights interpreting in 
color the moods of the audible music. 
Each key is the electric switch for a color 
light mounted in the wings of a small 
stage and focused on the row of fifty glass 
rods. Each octave on the piano represents 
one color of the spectrum. Three switches 
above the keyboard control major 
^*chords** of color, floodlights above the 
stage that envelop the set in the funda- 
mental hue of the musical composition. 
Foot pedals operate rheostats controUing 
the volume of each color octave. Profes- 
sor Varnum* the inventori has grouped 
various colors according to their physio- 



logical or psychological effect on human 
beings. He lists the emotional aspects of 
color thus: Red* very exciting* irritating 
bloody^ passionate; orange, hot* warm* 
glowing, lively, suffocating; yellow, gay, 
extreme opposite of sickly; green* peace- 
ful* neutral, tranquil; blue* cool, sedate* 
sober; violet* stem* hard* unyielding* 
gloomy; purple, stately* pompous* impres- 
sive. The color pianist listens to the theme 
of the musician and adapts that mood to 
his color stage* The instrument is open- 
ing new avenues for the study of music 
and color coordination and the develop- 
ment of stage lighting. 
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PART n 

lUST as happened in Manchu- 
^ ria, there was no formal dec- 
laration of war when hostilities 
began in Ethiopia, The first no-^ 
ticc that a war had started was 
When explosive bombs began to 
rain down frorruthe sky^ destroy- 
iiTg villages and killing' and maim- 
ing men, women and children. 

If the great nations of Europe 
become involved in another war» 
someone has endeavored to pre- 
dict what will happen. He says a 
nation will suddenly discover all 
radios have stopped working* all 
electric lights and power are ofT^ 
no telephone wiU work; fires are 
breaking out in all electrical ap- 
paratus; the generators In the 
generating stations are melting; 
automobiles have stopped because 
of ignition failure. 

In the morning there are no 
newspapers, no deliveries, no 
taxicabsj no trolleys or buses. No 
elevators are running. No fire or 
police alarms are working. All this 
because the enemy has liberated 
a "^ray” or a “high frequency” of 
some sort, which breaks down all 
insulation, and melts all high- 
powered electrical apparatus. 

Such a condition is not possible 
by any means known to man at 
this date. Instead of a war begin- 
ning in this manner, it more like- 
ly will begin in an infinitely more 
terrible manner. There will be no 
warning. Some gray morning 
there will be ear-splitting explo- 
sions, so frequent as to sound like 
a steady roar. The confused and 
terror-stricken inhabitants of a 
city will rush in panic to windows 
to see buildings exploding, and 
hng into the streets; fires by 
the thousands will he seen break- 
ing out; streets will be choked 
with maddened men, women and 
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children struggling 
through the wreckage; 
bursting water mains 
flooding the streets; gas 
mains belching fire and 
death^dealing gas: elec- 
tric service wires writh- 
ing and flashing; chaos 
such as civilistation has 
never beheld will reign 
supreme* 

Witli the city aflame, 
deadly poison gas will 
rain down from the skies 
and send to death the last 
remnants of the inhabi- 
tants. It is in some such 
manner that the next war 
'will start* 

After a few of these 
surprise attacks* the na- 
tions will settle down to 



on the LAND 

B>’ Hiram Percy Maxim 



MDttd Inventor* AotiiOr iind £ntii<ter 



^rrncA SoMioro in QaspTiu^f Corm«nf« in Front of Bombproof Shmltur for Five Ferconj; 0elotD* One 0 / 
thm Lottti Frtnch Tonktt Heuvity Armed ond Capable of High Speed 



the business of destroying one another. 
There will then be disclosed wonderful 
mechanisms for the wholesale killing of 
humanity and the destruction of property 
which science and engineering have de- 
veloped in recent years. 

The device likely to do mo'^'C' to make 
warfare different from anything the world 
has thus far known is the endless track 



wheel. It made its first appearance in the 
latter part of the World War on the 
“tanks” of the British* These tanks were 
not dependent upon roads. They could go 
anywhere and they swept everything be- 
fore them. They had power enough to 
smash down trees and small buildings* 
Their speed was four or five miles per 
hour^ a brisk walking pace. 
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German Salditft Saat^ Beiovif Gmrman Fam- 

ily IVtfffWnf Caw Maths with impravmd Vimihility 



Today^ Ihe tank has grown lo ten times 
the size, weight, and power of those first 
ones. At the army proving grounds at 
Aberdeen, Md., recently, one of our latest 
tanks, carrying a crew of seven men, 
armed with machine guns, ran across a 
rough field at sixty miles an hour. Dis- 
daining bombs dropping from above and 
a hail of machine-gun fire, and fairly ra- 
diating machine-gun fire itself, it ran 
down and demolished a building supposed 



to be sheltering a squad of ma- 
chine gunners- 

The endj ess- chain tread has 
revolutionized the artillery. In 
the World War, field guns were 
three-inch caliber and were 
mounted on regular wheels and 
hauled by horses. The three -inch 
field guns of today are towed by 
tractors at fifty miles an hour. 
They are able to shoot ten shells 
before the first one bursts. The 
tenth shell is actually on its way 
before the first one has arrived 
at its mark. 

A four and t w'o-tc nlhs - i ncli 
gun, able to shoot at sixty-five 
degrees elevation a thirty- three - 
pound shell seven miles, can be 
towed over rough ground at fifty- 
five miles an hour, A six and tW'O- 
tenths-inch rifle, able to fire a 
ninety-five-pound shell fifteen miles can 
be moved fifty miles an hour. Anti-aircraft 
guns and their range-finding equipment 
can be picked up, shifted 100 miles, and 
set up again in three hours. Chemical 
trench mortars, for throwing shells loaded 
with poison gas, can be hauled over a 
rough field at over sixty miles an hour. 
The heaviest artilieryn equal in power to 
coast defense guns, is also now mobile. 
Such guns will throw a 2,100-pound shell 
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Crrfit/l .FittutttAs/.ELQ'aipptd tiispeT^^ Gam I'q ot Air Raid: 

Rflowt Rertin Police Drpartm*nt Opeiptitig by Candtk Light Whin 
City Warn Dark*nmti during d Mpik Air Raid 



loaded with 700 pounds 
of high explosive thirty 
miles. The rapid moving 
of siieh guns is destined 
to increase profoundly 
the destruction that will 
be wrought in the next 
great war» Twelve-inch 
guns now arc more mo- 
bile than the swiftest 
horse-drawn three*inch 
gmis in the last war. 

Tanks, the cavalry of 
the future, poison-gas 
proof and equipped with 
machine guns, and field 
artillery, promise to do 
the advancing and bear 
the bnint of battle in the 
next war. We shall see 
on the battlefield no men, 
but thousands of tanks, 
battling each other as 
uncouth prehistoric 
monsters must have 
done, rearing and plung- 
ing, climbing and rolling 
over each other, tlte van- 
quished dying in clouds 
of red flame and black 
smoke. 

Poison and deadly dis- 
ease germs which ap- 
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mpmctian to Show What Army Lf/# li Lih* 




peared in the World War for the first 
time, are destined to loom big m a next 
war. Both are shrouded in secrecy in all 
countries. But from what is known to 
have been accomplished in sciencCt we are 
able to infer that the various war depart- 
ments must have large stores of liquid 
material which when released turns to a 
gas which wnll kill by merely contacting 



the skin. No gas mask can. protect against 
it. In a public hearing before a congres- 
sional committee in Washington, Captain 
Bradner, then chief of research of chemi- 
cal warfare, testified, in effect, that a sin- 
gle airplane carrying two tons of a certain 
liquid, which would generate a gas when 
liberated, would kill, merely by its action 
on the skin, every human being in an area 
100 feel wdde by seven miles long. 
Had Germany had 4,000 tons of this 
liquid and 300 airplanes in 1917. the 
entire American Expcditionaf 3 '' Force 



Artiitvfyrriin Opvratias On^ ai 
fit IT Big G unm at Fart Madelina an 
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might have been annihi- 
lated in one night. 

Will Irwin, the war 
correspondent, in his 
book, ^‘The Next War” 
quote-s CoL J, F. C, Fuller 
of the British army as 
saying we can expect in 
the next great war to see 
hundreds of Ihotisands of 
gas containers dropped 
from planes by para- 
chutes and released by 
radio when weather con- 
ditions are favorable for 
the spreading of gas to- 
ward the enemy. Under 
favorable conditions, 
such an arrangement 
could send hundreds of 
thousands to death. 

War departments guard their secrets but 
the public can, however, judge from sci- 
entific and engineering knowledge what is 
likely to happen. Tt has been suggested, 



Topf Baitwry pf Mobil* Artti-Aircru/t Gtin« Firing &£ Target Totited by 
Plane af Aberdeen, Md.; BottOmf T yp* of Brititb Mortar 



submerged in dense clouds of poison gas. 
In the case of disease germs, it has been 
proposed to make use of deadly diseases 
which Europeans and Americans have 



and the plan is practical, that along nev4?(^et^untered, and to which, in con- 

tain frontiers for hundreds of,fniles afid'dP ^ se’quenc^ thoy are very susceptible. It is 



certain locabties near large fortifications, 
there are already planted thousands of 
containers of lethal liquids. They are said 
to have vents into the open air and a 
means of release which is controlled by 
underground wires. Were an enemy army 
to reach these points under favorable 
wind conditions they literally could be 



reasonable to believe there are stored 
away in the secret chambers of several 
war departments, thousands of gallons of 
disease cultures ready for distribution. 
An entirely new form of bomb is said 
to use fulminate of mercury or other simi- 
lar materials which detonate rather than 
explode in the ordinary sense. These ma- 
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terLals do not inflame or burn progressive- 
ly, as ordinary explosives do, but the en- 
tire mass flashes into gas instantaneously. 

Incredible pressures result, since the time 
element is so short. A small bomb loaded 
with detonating material dropped on the 
roof of a building would do as much dam- 
age as a large shell. Dropped on a street, 



it conceivably would 
break through and smash 
water and gas mains and 
underground electric 
service. A modern bomb- 
er, carrying several thou- 
sand such bombs, would 
be capable of indescrib- 
able destruction in large 
cities. 

In the last war flame 
throwers were used to a 
limited extent. They 
play ed a flame from a 
hose, as w'ater is squirted, 
but it was found they had 
too short a range, re- 
quired too much clumsy 
equipment, and too many 
men were exposed to 
machine-guA fire. Since the war, phos- 
phorus, and similar materials which burst 
into flame ivhen exposed to air, have been 
loaded with bombs for airplane dropping. 
They do not need to be large or heavy. A 
modern bombing plane can carry thou- 
sands of them, A fleet of bombers show- 
ering a city with these incendiary bombs 







^Tap, British Tank Which JtftoVES at Nigh SpCmd snd If tnttntffd fa Pur- 
fat Rttrtating Army: Bottom^ Light Tanks Used by Italy 

miles, and inundate the entire area, kQling 
eVery inhalStant. 

Radio ’ communication is difTcrent from 
all other forms of human communication 
across distance in that all engaged in the 
communication use the same ether or 
space, This brings about interference or 
. “jamming.*' By emitting a strong radia- 
tion on a broad band of frequencies, all 
radio within this band is rendered indis- 
tinguishable. During the World War one 
nation stationed a ship over the subma- 
rine cables and sunk a coil of wire near 
^one of them. This coil picked up the elec- 
trical impulses passing in the cable, which 
were led up to the ship, where they were 
amplified. Many war messages were there- 



by overheard and used- 
To avoid “jamming" ot. 
radio signals, a combi na- ^ 
tion of different w^ave , 
lengths, or frequencies, yr 
has been Used so that by ^ 
repetition it is usually 
possible to obtain the 
entire communications ^ 
However, it has been' 
maintained by some fhat^ 
more is gained by per- 
mitting the enemy to 
commumeate freely be- 
cause it enables his traf- 
fic to be copied. A large 
percentage usually can 
be deciphered, notwith- 
standing it is all in code. 

Jamming of radio control of unmanned 
airplanes would upset control of the lat- 
ter; but by using a secret combination of 
many frequencies and other expedients, 
enough can be got through probably to 
overcome the difficulty. There has been 
no experience in actual warfare with un- 
manned airplanes operating by radio. 

During the past year important devel- 
opments have occurred in super-high fre- 
quency radio. Successful communication 
has been accomplished under favorable 
conditions on wave lengths as short as six 
inches. This means a frequency of ap- 
proximately 1,800 million oscillations per 
second. Research work is being done on 

(Continued to page iStiA} 



would start tens of thou- 
^nds of fires simultane- 
ously. When winds were 
^too strong for poison gas, 
these incendiary bombs 
W'ould work at their best. 
General Mitchell, for- 
merly of our air force, 
pleading for more air- 
planes before the house 
^committee on appropria- 
tions, said a few enemy 
planes if allowed to reach 
Now York City could 
drop phosgene gas over 
an area of 100 s 




Steel Walls That ^*Breathe 
Defy Quak^ and Corrp 



er. Piaster walls on th^" 
interior are made poasi-^ 
ble by nailing w^ailboardX 
or insulating maieriEdr 
through the steel with 3 
barbed, casehardened% 
nails and then applying^ 
plaster. Steel joists argX 
hung on steel dowels 
sorted in the air ports oi^ 
the walls. Hardwood 
floors are either laid on 
top of waterproof con-^ 
Crete slab or are nailed 
strips laid intbe concrete. 



Cotton Runway foi 
Planes Is Planned ^ 
at Newark 

Taking a tip frofh 
southern highways, ib^ 
, Newark airport will con-S 
struct a cotton runway, 
^or planes this year* Cot- 
^ton sheeting has been 
io^und to check erosid^ 
cracking and wrinkling 
and it is used on rural 
and secondary roads trf 
the southern states wheW 
traffic is light. The cot^ 
-ton. becomes a binding 
layer between the base 
and top dressing of the 
road. From six to eight 
bales of cotton are re-i 
quired to surface one 
mile of highway eighteen 
feet wide, ^ ^ 



Topf tii* Quakt-Proof/. D^cay^-fimtiwlant ffeuMej FfnirhittM ^-^t^riar 

/ntmi ShaufM rumtuv~/neh Slftf "Brtaihing WalF^ Sml rn Cancrttt 



Houses of steel with walls that ‘‘breathe,” 
safe from earthquakes and resistant to 
the attacks of termites, fungus, dry rot 
and the infirmities of old age, are one of 
the latest developments in the building 
industry* All load-bearing walls are of 
copper- bearing steel imbedded in a foun- 
dation of concrete slab, the steel specially 
processed to withstand corrosion. Numer* 
ous air vents in the cellular walls allow 
air to circulate constantly; helping insu- 
late against summer heat and prevent heat 
loss in winter. Exterior finish and roofing 
material may be chosen to suit the buOd- 





Bi^es Equalled by Tester 
On One Wheel at a Time 






‘Tree-Wheeling” Electric Plug 
Keeps Cord from Twisting 

~T[|E|r Twisted cords on 

electric lamps and 
other appliances 
^ arc an unncccs- 

sary nuisance. A 
' I cord with a frce- 
turning plug can 
be turned indefi- 
nitely without 
snarling. The 
Bakclitc base 
which holds the contact points is attached 
to the outer cap of the plug by a swivel, 
allowing the outer part to revolve. 

— & /'M'^ 

Auto Shaped Like Airplane 
Operated at Low Cost 

Shaped like an airplane^ a three-wheel 
streamline automobile built in Germany 
has an exceptionally low operating cost. 5 
It is claimed the lightw'elght car makesl^ 
nearly sixty miles to a gallon of gasoline 
and has a top speed of more than seventy 
miles an hour. One of the features of the 
car is a lamp set in each airplane type 
fender^ . 



Handy Etfuipmtnt for Effualiting Brahem tm 
ated EoMily by Onm Man * 



Designed for one-man operation and 
applied to one wheel at a time, a new ma- P 
chine makes easy the job of equalij^ing theV 
automobile brakes. The tester is placed at ^ 
the rear of the wheel and a crank is * 

turned to rotate the w'heel in forward run- - 

* 

jEung direction. A pointer on the machine s '*■ 
dial registers brake resistance, A similar ^ 
Jest on the opposite wheel shows whether ^ 
the brakes are equalized and adjustments 
jcan be made if the readings vary. 



faster Job of Sanding Is Done 
^ with Waterproof Sandpaper k / ' 

^ Smoother* faster sanding of coated sur- 
^ faces can be accomplished with a w'ater- 
^ proof sandpaper recently developed. Be- 

using, the sandpaper is dipped in(2^ 

^ wafer afud kept^rrtdist ShrJHg'fhe work by 
V^^dipping in a pan of water. This washes v 
*^ul wood fibers and paint, making the pa- ^ 
*^pcr sand a fine surface in a short time. It .“3^ 
^Jiran be used on either wood or metal to > ^ 
remove paint or rust. / j 



'hre*^WitfmI Stnamlina Auto BvUt 
. plates Hoit L&ma^Set in 



Like on Air* 
"tndtr* 










decay bacteria in foods ^ 
and kill injurious bacteria^ 
in water, and green veg- 
etables, human food or 
animal feeds grown with- ^ 
in a few hours inside 4 
metal cabinets, without ' ' 
soil and without sunlight. , 
These are some of to- ^ ^ 
day^s and tomorrow*s^ 
headliners in the march 
of science and mechanics'^ 
into farms, fields and? 
home gardens, ^ 

Most soil teems Vidth - 
enemies to plants and ^ 
man, weed seed, soil hi-^^ 
bernating insects, vim- 
lent parasites and fungi. ■ 
For centuries people have_*^ ^ 
striven to sterilize soils ’ 
and fight these hosts of 
unwelcome guests. The 



Lvftf Anaiyxing Soil StrriUwd 
by S«tt Bmlolif, Uming 

tJabinwt'^ AfricuUurt to 
Study Cammon Maid* 



^ Je* By ^ 

CI&RLES MORROW WILSON 



QOIL permanently sterilized — 
freed of weed seed, destructive 
insects, bacteria, fungi and plant 
'wseases — by automatically con- 
trolled electric cookers* 

Vegetables and flowers grown 
‘ out of season in soil ideally heat* 
^ed by electrical resistance cables 
^and flowers blooming jn mid- 
winter as a result of arlifici^ 
•lighting. 

^ Dehcate seed made healthy, 
surface soil ridded of harmful in- 
sects and fungi, tree borers and 
termites dv^trnyrd hy n **nnft 
X-ray and^egCfaSles and flow- 
ersgiNT^nin winter on el^tric 

B^hersome insects, such as 
mosquitoes and codling moths, 
destroyed by light waves too 
small for the eye to detect, elec* 
.J;ric lamps which destroy mold and 
••ao* - ** # -V * .4 
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primitive defenjse lias 
been to wait until fall to 
burn olT dead leaves and 
stalks* More recently 
there have been attempts 
to purify the soil with 
chemicals. But few chem- 
icals are efTeclive in cold 
soils and somcLimes the 
residues prove harmful. 
Some progress! \'e New 
York farmers, gardeners 
and florists are trying to 
sterilize their soil wUh 
electrical heat. TheyTihd 
that heating the soil to 
ISO degrees for five or six 
hourst not onl^^ kills soil 
bacteria and insect life, 
but virtually every vari- 
ety of weed seed, con- 



of eighth -inch boilerplate 
and provided with a top 
for loading and a bottom ' 
dump for emptying the ^ 
soil after it has been 
'^cooked*” A homemade 
wooden box properly 
wired might serve as well. 
Heat is furnished by fif- 
teen electric heating ele- 
ments carrying a con- 
nected load of five kilo- 
watts placed to give even 
heal throughout the box 
and allow- free space for 
removing soil* Klemcnls 
are connected in upper^i 
and lower circuits to at- ^ 
of one-half cubic yard. ^ 
ILzing a cubic yard of soil ^ 
K hours at three cents per 
approximately one dol- 
yard of fertile soil will fill 
about 2^000 small flowerpots^ and saving in i,* 
weeding alorp more than repays steriliz- % 

[ X w Wm ^ V 



AbtfVt, Sai^mif Timm hy Sfartmif Fiuntw in Hmthtd: Bdltd-m’, an Ei-metric 
Haibmdt ShQwins of Fleeing Cmbtt to Pimtribuim Heat E^enty 



verts unavailable forms of soil nitrogen 
into available plant foods, and develops 
great quantities of ammonia. This changes 
to nitrate^ which results in more rapid 
plant growth* 

The commerci al soil steri llz£iLJ::Q n3i3 t 3 o f 
a box with one cubic yard capacity, built 
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successful beds mre insulated on sides 
tend bottom with a bo at a foot of cinders. 
jSpread burlap on topW the cinders and 
cover with three or foVr inches of clean 
s<md. Over this the lead-covered resist- 
ance cable can be laid. TJiis cable, about 
size of a lead pencil, Vanges in price 
from one and one- half to folir cents a foot. 
Cable ^buld ^e installed to 



give even 

J distr^ution of heat throughout the bed 
1 Sides of the bed radiate heat and. tend to 
" be cooler than the center. 

/ 'Therefore the first cable should he laid 
’ /^lengthwise four inches from the sides and 
* \ I carried within four inches of the ends. The 
’^1 cable should be six and one-half 

from the firs: 



inchcj 



; the third ten and 
one-half inches 
from the second* 
The center should 
be filled in with the 
remainder of the 
cable spaced at reg- 
ular intervals, the 
cable remaining 
continuous. Heating 
can best be con- 
trolled by an ordi- 
nary thermostat. A 
voltage of 120 will 
normally heat a bed 
with an area of 250 
square feet or less. 
Cable should be 
covered W’ith two or 
three inches of sand, 
and the sand cov- 
ered with five or 

(Continued to 
EiaA> 



ing costs. The best 
test for sterilization 
is to bury a medi- 
um-sized potato in 
the soil. As soon as 
the potato* is well 
done, the soil is 
a^erile. 

Though electrical 
sterilizing is in its 
infancy, electrical 
heating of soil has 
come into wide- 
spread use. The 
largest electrically 
heated field is in 
^olland, and covers 
more than five 
acres. Healing of 
soil by electricity is being done 
successfully on about forty com- 
mercial farms and nurseries in 
New York state alone. 

B* Carney, soU-heat- 
dng expert, gives these directions 
for making an electric hotbed for 
home use: 

“It is best to select a south slope 
to avoid wind and to dig out 
enough earth to allow the finished 
bed to be slightly below the sur- 
face of the surrounding land. The 

ji Vi V 
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Stair-Climbing Diesel Car Rides Road or Rail 







Even a Flight of Stairs i* 
Not Too Tough on Obatooio 
for T him VwTtatiio JPicjrfi^ 
Poufot (Vhrrft Con 

CUmb or Damcend Strpm and 
TraVmt Rough Roadm ore 
Pneumatic T'rr«, at 0rop 
ttm Whtth to Crounc/ 

end Ride a Radainy 
Treck, Pulling T&n Tnr#bff 



Equally at home on higjiway* railroad; 
track or even climbing up your front, 
steps, a versatile Diesel-power car of 
original design has been put to per-' 
fo ^an ce tests i n-^EnfllanA- The truck 
demonstrated its ability to travel on 
almost anv type of surface with ease* 
It Is equipped with four-w'heel drive 
and four-wheel steering* In addition to 
the pneumatic truck tires for the roaS/ 
flanged steel wheels ^hich can be' 
louvered into position in front an4 
rear enable the car to ride rail-^ 

el engine 



road tracks. The Dies 
provides ample power to pull ten^ 
trucks. _ , , / /Q^ ^ Ji . 



Wul 5^*^. 



ormone Is Found to Stimulate Plant Growth 



Giving Hi 

laiL 



Auxm/a plant Tiormone that imparts 
lively stimulus to the growth of vegeta-i^^ 
tion» is being demonstrated in crystalling 
fo'rm by F. W, W ent ^pnd fellow re-' 
search workers at the California Institute./^ 
of Technology^ Lemon and willow twtgs^<^ 
su‘b)ectedT(T'fhe hormone treatment soortS^ j 
put out str<^g new roots. Auxin causes ^ 
plant cells tb elongate and accelerates root v 
growth 11'pi.a white crystal substance, ^ 



C^Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope* 
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t ursd EngineeriM of the Departi pent of 
Agriculture^ belreves IF is fEe^recursoT 
of a. similar combine to harvest com» It 
may be necessary, he soys* to breed a C' 
quick-drying, easily shelled variety of 
corn, just as dwarf sorghums were devel- 
oped for combine harvesting on the great W 
plains. Farm machines can be run at 
greater speeds with less wear since the 
use of pneumatic tires and improvement If. 4 
of bearings, oiling methods and protection 
against dust. Tractors are only half as 
heavy as twenty year? ago, and with bet" 
ter carburetion and ^ manifolding, anti- 
friction bearings and modern U^^pcatlon W 
systems they deliver a gfeat^r proportion ^ 
of engine power at the Brawjiar. Mr* ^ 
McCrory says farm 'ipaplem^^ twasiy 
years old are as out of date as a 1915 au- ^ 
tomobile and “we can reason a Hty SAect w 
even greater improvement^ in rthe W 

twenty years than in the last tv2Entyil] ^ 2 



Ventilated Trunk Built Sr^ Ajtito 
to Carry Hunting Dogs*' 

His hunting dogs ride in comfort when^ 
Q Cadillac, Mich., sportsman goes ahcldv 
with “iits" shotgun* built-in tn.mk of*- 

his .fiedan accommodates the dogs, and a 
special ventilator installed at the side of 
thfi ^un}tsassi^Gs thorn plenty of fresh air. 



.ishtweigtit ^fl>torcycIt Curried in Plane la Providt 
TranMpartatian tor Pitot after Forced Landing 



^ V So lightweight that it can be carried in 
^the plane, a midget motorcycle has been 
^^roduced for the use of transport and mail 
ft^pilots after forced landings. The tiny ma- 

t chine enables the pilot to travel some dis- 
tance in search of assistance* It tveighs 
A ninety pounds and is made from airplane 
^tul|ng,^l^et'aluininumj a bicycle motor, 
coaster*Brake clutch ^nd a folding steering 
wheel* Power is transmitted to the rear 
wheel with bicycle sprocket and chain. 



Better Farm Tools Tomorrow 
Seen in Recent Advances 

From a glance at vast improvements in 
farm machinery during recent years comes 
the prediction for the immediate future of 
less costly implements, small mechanized 
tools easily operated* easily repaired, bet- 
ter adapted to special tasks and with a 
useful life far greater than the imple- 
ments of today. One of the latest devel- 
opments is a small con^bine designed to 
harvest a five^foot cut of soybeans, dwarf 
grain sorghums and small grains. It is 
easily handled in small fields, and S. H. 
McCrorv* ch i ef of th e Bur eau of Agricul- 



Built-tn Trunk with Sfrteiitt Ventildfor Which Ac^ 
caifynadatct a Michljtfiiffifnrf''m Hunting jDng* g 
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Rear-Engine Bus Bprrows 



Stealing its streamline styling 
from today^s giant transport air- 
planes, a rear- engine motor coach 
lof unusually light weight is de- 
livering startling performances in 
^Experimental service. 
j*by William B. 
the S<^iet3' of 
nccrl, the bus weighs less 
three tons. A standard Ford V-B 
engine is ni»o unted at J;he rear, 
placing weight on^the dri 
wheeLs, rendering steering easi 
and, coupled with the low weight 
per horsepower, affording 
rapid acceleration. Pas- 
sengers are relieved of 
motor noise and fumes. 

Che exterior is of sheet 
steel, and the body is 
built as a unit on a frame 
of welded steel tubing 






Bach anJ SiJm Vicicx of flight* ' 
Weight Strtamlin* CcHieh 

Shatifing Enginm Mount md ot, 
Heart, EatUy Acc«tcrbl« 
*^WingM" Arm Opmnmd 



free from any bolts, 
screws or rivets, so sturdy 
that the conventional 
chassis frame is eliminat- 
ed, T^venty-four passen- 
gers are accommodated. 
They enter a stepless front door and pro- 
ceed down an aisle at the same level, step- 
ping up to the seats w'hich are six inches 
above the floor. This depressed floor ar- 
rangement permits greater head room and 
cuts down the over -all height of the coach. 
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. Perfume Prepared from! Hruits Rivals Flower Essence 




^ Prepared in the laboratories of a HoUy*|^ 
wood cosmetics company, perfume tuadc 
from fruits is said to rival the flower 'cx:- 
tracts. Dr . A. T. Frascati, w ho created.tho 
^fruit perflimes hy a s^^al process and 
secret formula, predicts that the most* 
"beautiful perfumes of the future will conie* 
from fruit extracts. The same laboratories* 
prepare individual scents for mot ion -pic- 
ture players. 



CFopular Mechanics Magazine does, not 
publish the najbe of the maker of, or deal- 
er in, any device described in its pages, but 
this informajiion will be furnished by our 
Bureau of Information upon request, ac-'^ 
companied by stamped envelope. 
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any melting or burning 
devices known. As soon 
as intense heat Is played 
on it, a slag is formed 
and this is unafTected by] 
any melting. The steel ia 
so hard and the heaw 
resisting quahtles are s£ 
high that it is necesssrw 
to cast* it in special mol£) 
for each indivi<ftal job ' 
and then finish off byj 
grinding. ^ 



Poultry Branded 
Like Cattle to 
Balk Thieves ^ 

Protection of poultry^ 
from theft is afforded h^ 
branding the birds lik¥^ 
cattle^ With forceps, the 
wing of each bird is per-^^ 
f orated and ink rnbbedvri 
into the flesh, leaving a^ 
mark that the chicker^V 
carries for life. The. 
mark is in the form ofP 
letters and numbers to ^ 
show the owner^s partiq-<' 
ular brand. The branding system was de^-**^ 
vised by Prof. Roy K Jones of Connecti- 
cut state coUegp. 



SjSiac/a/ Poiomr Clutrh InmtaHefi m ^uf0jnabrfc| and C/vltfdp of Unit 
Ciutch Enga^rt Avtamtfticaity Whtn Acc^trrator It Deprttstc 



Easily installed in two hours by a me- 
chanic, a special power clutch unit for 
Ford automobOes is now on the market. 
When the accelerator pedal is depressed, 
the clutch engages automatically. When 
the motor idles, the clutch is disengaged. 
The clutch control takes hold ahead of 
the motor pick-up and does not stall it. 
The unit is automatically oiled through V 
the use of oil and air vapor from the ^ 
crankcase of the motor* 



^teel Resisting Hottest Flame 
J Is JJsed Vault 

SteeJwiu^ it iscmim4(J has six iimm 
the tensile strength of armor plate ana 
which possesses a melting point so hi^ 
that it can withstand the strongest 
acetylene flame is incorporated in a safe 
in England for the Greek National banlK. 
The vault is said to be capable of wlth^ 
standing all the orthodox methods of forci- 
ble entrance. The material of which it is 
made, known as Tann s&eL, can resist 
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Clipper Brings Manila within Six Days of U. S. 
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Unwhiy © Aero Diae»t 



LAVATORY ON 
UTHEfi SIDE 



The SJiOOO-Pouftii *‘China 
Clipper,*’ One of p Fleet of 
flying Boatt Whteh Witt 

Cdrr^ Pawwengert anil Mait 
ArrosE the Pqci^cf Rights 
Piogram Shouting Arrange* 
ment of Control Cahiot Pat- 
Eenger Compartment^ Fuel 
Tanks ami Other Equipment 
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LtSmji SEATS STARSOARD SIDE 
EDNVERTIALL TO 1 OI!£SSlRO ROOKS' 
WITH 4 t^ASM BASINS 



Whe n Pan-American Air ways* “China 
Cl ipp er^ completed the firsF~fS*anspacific 
aiPthall ilight from the United States to the 
Philippines recently^ it brought Manila, 
8,000 miles distant^ within six days of 
American shores and forged the last link 
in an aerial chain destined eventually to 
transport both mail and passengers across 
the Pacific. Carrying about 110,000 pieces 
of mail, the flying boat, which made the 
trip in six days, clipped about sixteen days 
from the best time made by steamers. 
Stops were made at the air bases at Hono- 
lulu, Midw-ay islands. Wake island and 
Guam. The “Clipper," first of a fleet of 
huge flying boats, is the same type of 
plane intended to carry passengers later. 
It is powered with four fourteen -cylinder 
engines of 830 horsepower each and has a 
4,000-mile flying range. Gross w'eight is 



51,000 pounds and cruising speed is 1ST 
miles per hour. The main wing span is 
130 feet and the propellers are of the con- 
stant-speed metal type. Each of the three 
passenger compartments has space for 
eight seats or they can be changed into 
six upper and lower sleeping berths. 

g /a f 7 

Prize Is Offered for Invenrion 
of Carnauba Wax Extractor 

The president of Brazil has offered a 
$4,000 prize to the inventor of a machine 
for extracting carnauba wax. The wax is 
produced only in Brazil and used in mak- 
ing shoe and furniture polishes and simi- 
lar industrial processes. If he accepts the 
prize, the inventor of a mechanical ex- 
tractor must w'aive private patent righ^. 
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Itie WORLD S Greatest Race- 
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By JULIAN LEGGCTT 

j^O OTHER race in the world attracts 50,000 
entries and more than ^.OOO.OOO spectators, 
ED these figures for the 1&35 All-American Soap 
Box Derby place this annual event in a class by 
itself. And in 1936,. there will be twdce as many 
drivers and double the attendance. 

In more than fifty cities last year, crowds 
cheered on the winners of the preliminaries and 
at Akron, Ohio, more than 90,EKH) acclaimed a 
thirteen-year old boy a champion as he piloted 
his motorless car across the finish line a split sec- 
ond ahead of two other young finalists, capturing 
the natiomd title. 

The winner was Maurice Bale, Jr., and in 1934, 
the year the derby became a national event, Rob- 
ert Turner, aged eleven, took first place. To each 
was awarded a four-year college scholarship and 
to second and third place winners were presented 
other prizes and trophies. 

American boys have been building soap box 
cars, coasters and pushmobiles for as many years 
as they have been able to get the necessary ma- 
terials, but Myron E, Scott, a newspaper photog- 
rapher, was the first to conceive the idea of a 



T op. Studying Plana for fl Spftdy Soap Bait 
Racing Cor; Ona T ypt of Whaml la Shown 



Lct'flf Ride Attained hy Hoping 
Greotar Weight on Sprlnga 
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scheduled racing event in \vhict 
only soap box cars could com 4 
pete. This idea developed aJ 
an ama5r,ing rate and the derbyi 
now sponsored by the Chevro-\ 
let Motor comp any and news- 
papti's Tium 

of the United Stales to the oth- 
er, is recognized as the world's 
greatest amateur racing event. 

At first the derby cars were 
just soap boxes or crudely con- 
structed bodies set on 
wheels and steered with j 

a rope* Here and there M 

you might find a real g 
steering wheel, picked up 



at a junk yard, and occasionally an en- 
terprising driver would have some effec- 
tive means of stopping his car. It didn't 
take long for the drivers, and their fath- 
ers, to learn that a winning car had to be 
more than that, Tlie 1034 derby brought 
out a number of well- conirtruc ted cars, 
one of which attained a speed of more than 
fifty miles an hour, and in 1935, some of 
the cars were as carefully huill as an 



Tap. Finish of J93S R(tc«; Cifof^r* tfte Wfnnei-j Afiru- 
riem BatCf Jr.f f^oftom^ Aobert Turner^ 1934 liVinnvr 



automobile* 

Technical 



men have formulated rules 
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to attain roadability; large or ^mall wheels; 
solid rubber or pneumatic tires, and if 
pneumatic, whether small cross-section, 
high-pressure or large cross-section low- 
pressure tires. 

Automotive engineers say the frame 
should be designed to resist twist and 
weave when stress is placed on one cor- 
ner, and this holds true for the soap box 
car* If the proper cross members, or their 
equivalents, are used, the frame remains 
rigid and does not impose a heavier load 
on one wheel than on another. Proper 
balance, or roadability, is one secret of 
speed, so construction which makes each 
wheel carry its proportionate share of the 
combined weight of car and driver is de- 
sirable. 

Overcoming friction between wheel and 
axle by using some kind of bearing is 
highly imporUmt, with roller and ball 
bearings favored over the plain type. All 
three types were found on last year’s cars, 
but the winner was equipped with the 
unit typo of ball bearings having races and 
balls of hardened and ground steel. Coun- 
terweights were used for balancing the 



which govern the weight of the 
car, the degree of incline down 
which the young drivers race, the 
size of the car and various safety 
factors* Through these rules runs 
the idea of getting the most speed 
— 'With safely— out of a car which 
any boy between nine and fifteen 
might be able to construct with 
the aid of his father and the 
neighbors. To keep the derby fair 
to all, even the cost of materials 
is limited for 1936. 

Building a soap box racing car 
brings up many problems that the 
engineer encountered in the au- 
tomobile, These include frame 
design; value of streamlining; use 
of roller, baU or plain wheel bear- 
ings; effect of car’s weight on 
speed; springs and the ratio be- 
tween sprung and unsprung 
weight; value of independent sus- 
pension of wheels; proper balance 



Top, T artless Shapt Rtdtmem RmsiatanCi to Cttrrentm from Any 
Dirertiom Bottomt Prop^riy Supported Frame Turimt 
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wheels and care was taken to see 
that the bearings ran freely, 

AH other things being equals 
except weight* the heavier car 
probably would win a race on a 
course w’here an incline ends on a 
level straightaway and where the 
finish line is located on the level 
part of the course and some little 
distance from the end of the in- 
clinCp Weights of the 1936 derby 
cars are limited to 175 pounds* 
Whether the car should have 
Springs is another question that 
the builder must decide. Springs 
might have the effect of keeping 
the body in an almost level plane, 
riding straight toward the finish 
lino instead of bobbing up and 
down and interfering with the 
forw^ard motion. If springs are 
used, the problem of the ratio of 
sprung or unsprung weight arises* 



Top* C^mparin^ Small Crott-S'^cllon Tir^ miith 
ImOTg* CrioE»‘Smctien /.Dul-Prcflaure Ffrc,' Not* How 
l^our-PT**s*ir* Tir* Ciiftiit to /taadl^SoHentf Batartf^f 

Not Lowt}***^o ATc> to Roodability 

Unsprung weight is that between the 
springs and the road. If only a small part 
of the total weight of car and driver is 
unsprung j then the car will ride in a more 
nearly straight line. This is illustrated by 
two weights, one of ten pounds and the 
other of 100 pounds* with a spring be- 
tween them. If ihe ten-pound weight is 
on top and the w'hole assembly strikes a 
bump* considerable vibration will be 
transmitted to the ten-pound weight. In 
contrast, the level of the 100 -pound weight 
would hardly be disturbed if it were on 
top and the small weight struck a bump. 
One factor, of course, is the compression 
of the spring by the heavier W'cight. The 
derby car hpilder can work out this in- 
teresting problem if he uses springs. 

;In the same connection, independent 



•V 

I j 

wheel suspension might be considered* To ^ ^ U * 
keep the car on an even keel while the - 
individual wheel **steps” over uneven 
spots on the course might be desirable. ^ 
Some simple forms of suspension cou|3 be ' 
employed for the suspension of all four’ ^ 
wheels, thus offsetting the lack of springs .7 
under the body* but the care with which ^ 

wheel suspension must be kept adjusted 
to attain greatest speed should be consid- 
ered carefully before a decision is made 
to use this construction. Several cars ap- 
peared in last year*s races wdth front - 
wheel or knee -action” suspension* 

On the matter of what kind of wheels 
and tires should be used on this small rac- 
ing car, there arc almost as many opinions 
as there are engineers. The disk wheel is 
regarded as offering less resistance to 
wind than other ti^es* but its advantages 
at the low' speeds of the derby may be too 
small to be considered. In this connection* 
the 1935 winner^s car had disk wheels. 

The large diameter wheel and the small 
wheel each have Ihelr backing, but the 
large wheel seems to give best results* " - 

Tires are of more importance than the 
type of wheel. Both solid and pneumatic 

I Continued to p« 5 « I 20 A) 
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bsorbent Wall Silences 
Open Phone Booth 




Telephone booths are being equipped 
with sound absorbent walls which make it 
possible to dispense with the door. The 
interior of the booth is faced with perfor- 
ated metal backed with balsam wool, ef- 
fectively deadening noise from outside the 
booth and absorbing the speaker’s voice so 
that, even without a door, it cannot be 
heard outside the booth. The metal is eas- 
ily washed. The base of the booth is left 
open for ventilation and cleaning, and 
there is no glass. 






i 



Spores of Plants Survive Trip 
into the Stratosphere 

Sur\'iving conditions where man would 
die, tiny spores of important plant diseases 
are growing in a laboratory of the depart- 
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ment of agriculture in Washington after 
joufn^ing more tiian thirteen miles^ into 
the stratosphere with the balloon, “Ex- 
plorer XL" Discovery that spores still can 
jive after being sent to an altitude of 
72,3 D5 feet was one of the first scientific 
conclusions from the recent stratosphere 
flight sponsored by the National Geo- 
graphic Society and the army air corps. 
The spores carried aloft had to withstand 
temperatures lower than sixty-five de- 
grees below zero, such a low atmospheric 
pressure that man could not live in it, ul- 
traviolet rays from the sim which never 
reach the earth and which are capable of 
killing some forms of life^ ozone and ex- 
treme dryness- 

I ^ 

Crystals **Grown” in a Furnace 
Will Extend Research 






Removing Throe- fn<h Lithium Ftuoride CryMtoi 
Thin Which It a* "Crotvj^^ 



Artificial growth of large, optically per- 
fect ilihium fluoride crystals, which trans- 
mit light over a wider range of wave 
lengths than any known optical materml* 
has been accomplished at the Massachu- 
setts Institute of Technolog y. That this 
trTurnph” oLsynthesis holds a promise of 
extending the horizon of atomic research 
is predicted by scientists. Some of the 
crystals are three inches in diameter. 
Lithium fluoride crystals transmit light 
from high in the infrared region through 
the visible band and deep into the invis- 

The synthetic crys- 
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cutting and poLUliingp the 
^crystals are used in op- 
tical research instru- 
ments and are expected 
/tb be an important con- 
*d;rfbution to microscopy* 
the atomic research 
the crystals may 
play an important role in 
^^ectroscopic investiga- 
^ tlons, particularly on Uq- 
#jlds and some gases 
^ which must be confined 
in some form of contain- 
’ that will permit the 
transmission of light over 
, the widest possible range 
^of wave lengths* As a 
"^chemical, lithium fluoride 
''ts a relative of common 
viable salt. 



Dtlicatt Desittfit Are Wrought by<^ntnesjrtn Hammeriid Iron; Center 
Panml Dmpieti^ Ship Supposed to Hatio Reached America b«/^ara Calumbaa 



Photocell Turns dfx raucet 
in Washroom Basin 

r Water begins to flow like magic when a 
patron steps to the washbasin in a gaso- 
Ailing station in Los Angeles* An 
efeetric eys iontrols fhe fauc^r^ beam 
of light projected from one wall is picked 
up in a small housing on the wall to the 
left of the basin* When a patron stands 
before the basin he interrupts the light 
beam and the electric mechanism beneath \ 
th(^basin/ibufns on the fa^cef. ^ ^ 



Craftsmen in San Francisco’s China- iXl 
town are reviving an oriental art that had 
its origin in ancient imperial China — -that 
of hammering pictorial and decorative de- 
signs in iron. Two hundred years ago, or - - 
more, this art reached its zenith* The ar- 
tists enhance the silhouette effect of the 
hammered iron by backing the panels c 
with white ^ ^ 



Oil Wells Two Miles Deep 
Tax Strongest Steel Pipe 

" Terrific pressure at depths of two miles ^ 
and more under the earth calls for inge- 
nuity in engineering steel pipes strong 
^ enough for use in deep oil wells. With the 
L growing demand for oil, wells are being 
drilled at increasing depths* Thicker pipe 
^ is stronger, but thickness cannot be in- 
creased indefinitely because of mounting * 
costs* Pressures of 60,000 pounds to the ^ 
- square inch must be resisted at 7,880 feet' 
deep, and steel pipes proof against 80,000- ^ 

V pound pressure are used at 10,000 feet* At 
even greater depths, pipes are strength- 
'^Cened to a resistance of 95,000 pounds to 
the inch by compressing larger sized pipes 
into a smaller finished,circuJiiferenj;e* / 






Inf vr-r-iTjj||'Qn vt Light Beam ReeetPed m Housing in^ 
dieted hy Arrouf Starts VKtftcr Flowing from faucet 
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tals ar^ grbim in an elec- 
tric furnace at a temper- 
ature of more Ihdh 1,200 
degrees centigrade* After 



Chinese Revive Ancient Art 
of Hammered-Iron Silhouette 
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Ticenty-Toti Statue of Buddha 
Gives Problem to Exhibitors 



@ I'lunet S'fttd, Ltit, 

Jtaising tfi9 ^ncftnf' Figurm ttf Buddha rn a Landoit Exhibition 
Hull by Mtanr of Scaff aiding 



t 
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Brought to London^ England, for a Chi- ■ charg 
art exh ibition, a oolos^sal statue of ^ rmihi 
Buddha presented a tough problem to the 
, exhibitors. The enormous figure weighs ■ 

* twenty tons, and a special scaffolding was 
required to erect it. The monument dates 
back to the fifth century. 



corporation, believes they will not 
be "Toward “greater speed. ^The 
public,” he says, “is rapidly com- 
ing to realize the 
hour automobile is not only 
extravagance but a menace* It 
my opinion that economy is to 
first consideration during the 
design period.” Tomorrow’s 
tor car, he thinks, will be 
of twenty -five to thirty*' five 
per gallon. Rear engine car&^ 
promise lightness, roominess anf* 
economy, but engines must I je^ 
hghter and aluminum alloys 
form major parts of motor, eylin- 
der blocks and crankcase* 
tremely high torque will he 
quired at low speed,” says this 
engineer, "As a result 
in bore and other changes in 
engine superstructure, many 
gines are called on to deliver 
power at greater speeds than 
^ were designed to produce, 
iltsult Jias been a tremendou 
amount of bearing trouble forcing 
the engine manufacturer to 
for bearing linings to harder al- 
loys than are at times good 
the crankshafts. The engin 
should have a supercharging 
buretion system at least at low 
speed in order to efficiently em- 
ploy the higher compression nec- 
essary to produce the 
low-speed torque. The super- 
er or pressure** carbureting actio 
taper ofbas speeds increase.” 



the 



Peek at Automobile of Future 
[s Given by Engineer 



What’s next in automobiles? More speed, 
greater power? In recent years changes 
have been unimportant — radiator grille, 
stepped-up horsepower, trends toward . 
over-drive and supercharger, More fun- 
damental developments are just ahead, ^ 
and David E. Anderson, chief engine(ej:^oL. -U^ 



.pinej^r Is Help ' 
£naall Camera 

Miniature cani- 
.*ra^ of the popu- 
Ltir “candid” types 
can be converted 
into ground-glaai; 
focusing cameras 
by attaching a unit 
now being mahu- 
faclured* The im- 
age thrown on the 





Facsimile Message Is Sent 
on Telegraph Wires 



exact size of fhe picture/ The camei^ 
with finder locked in position, is placed on 
a tripod and focused with the ground- 
glass lens unit^ Then the finder is folded 
back and the camera folded into position 
for the exposure. This method is particu- 
larly useful for copying work, close-ups, 
portraits, and microscopic photography. 



Leaks in Water Main Found 
by Radio Micropho^^^ 

Hunting down leaks in water mains and 
pipes is the latest duty assigned to radio. 
A Cincinnati water department expert 
found that by connecUni^ an arrangement 
of radio tubes and a sensitive microphone 
with a fire hydrant or house water pipe he 
could “tune in” on a break in the water 
system. A far-away leak, emitted a siz- 
zling sound which became a roar as the 
radio was brought nearer tlie leak. Tak- 
ing readings on cither side of the leak and 
graphing the results, the leak can be lo- 
cated exactly. 



Fottifnilt Telegram tm Flacmd (in Cylinder 



revolutionary step from the 
f" dot-and-dash Morse code to the tele- 
graphic printer, and now comes the fac- 
V simile telegram. Carrying a step farther 
^ the process by ’which newspaper photo- 
led to improve circulation and^ graphs are transmitted by cable and wire, 
I the heart muscles, an oscillating the Western union- Teleg raph, cympanv 
sed by Dr. C. K Sanders of Mis - ^ tegUii * trahEnTisSidn of mbs^ges’ by 

treatm&firorheart ailments. 0p-4,lWj.d ectri cal scanning method which re- 
y an electric motor, the bed tilts Jwoduces at the receiving end of the wire 
int’s head and then his feet slowly 5 ^an exact replica of the original message, 
a tWfenty-six inch arc, a UowLng3 'faster than previous devices of this type, 
d Ip penetrate all extremities. facsimile transmission uses dry paper 

I? ^ requires no processing. The 

/T ■ f ^ telegram, written on a red blank, 

is mounted on a cylinder revolv- 
ing on a horizontal axis and pro- 
•^^gressing sideways. It takes about 
revolutions to build up a letter 
^is wide as the t^^C’written “s", or 
^bout 100 revolutions while Ute 

1 an inch. 






^.^ jcylinder moves forward i 
' Fourteen square inches 
^ “scanned” in a minute. At the re- 
^"^ceiving end a synchronized cyhn* 
carries the blank on which 
message Is reproduced, ready 
^or immediate delivery. Although 
writing can be telegraphed as 
‘readily as printing, the Western 
Union is transmitting only type- 
writteji^essages at first. 



Patftnt QTi Tilting B*d AorJrcil Slowly (-a CircuiffH 

^ linn to EietfMunitiKM in0tart Drf«<i<a Ciul<s 
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By Robert L* Ripley 

(A* Told to Mc^uisojrijrl 



This statement quite frequent^^ is the 
sigtiaL for a fight, lii my oum caf;^ how- 
ever, 1 take it sitting dowm smiling. Being 
eaJled untruthful is to me a compliment 
and as long as T continue to receive the 
lion’s share of this odd form of flattery I 
don’t worry about a wolf being at my door* 
The reason! Whenever I am doubted it 
means I have unearthed something for one 
of my cartoons, a broadcast or a movie 
short that seems incredible andj therefore, 
is most interesting. The reader oi>hearer 
didnT know the truth when it was tuld him* 
Publishers estimate my cartoon is read 
by more than 7D,l)0{)J100 persons, as it now 
appears in 325 American and foreign 
newspapers, being translated into l^htrteen 
languages in thirty-eight countries. ^ 

This widespread circulation is produc- 
tive of mail and more mail. My daily mail 
averages between 2,500 and 3,000 letters. 
When I get something particularly out- 
standing in a cartoon the number sky- 
rockets, A few years back when I said 



write the answer 

.1 left * 

l! ,,1. oi 9. 

raised to '■*' ’ ^ 

4Kth power. U H 

e„ aum that can he^d.eaP 

adbythtee8e««' _ ^ 

.„awer.Mr.BlpW«V*;«„ 

. ’awec wold be 

a„d the ordinary httroattapan 

IJ he s3.dly 
f Vile would be sa y 

citot to aceonapuah *e taaV. 
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Picture Talun on Authentic Sit* Garden of £dan 
tVAvr* Tif/fc and Eupbratew Rittwra Meet 



Lindbergh was the sixty-seventh man to 
make a non-stop flight over the AtlantiCj ■ i 
10,000 persons called or took their pens in ^ 
hand to tell me I was, among other things,-^ 
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crazy. 

But Sir John Alcock and Sir A* Whitton 
Brow'n flew from Newfoundland to Ire- 
land in 1919, The same year the English 



*7 

I* 










BELIEVE IT or NOT” 




dirigible^ “R 34*” with 
t h irt y -one? a boa rd , crossed 
from Scotland to Amer- 
ica and returned. In 1924^ 
the German “ZR3,” later 
the “Los Angeles,” flew 
from Friedri chshafen, 
Germany, to Lakehurst, 
N. J., with thirty -three 
men. Thus, Lindbergh 
was the sixty -seventh. 

Getting material for my 
cartoon necessitates 
much traveling. The last 
time 1 looked at my trav- 
el book I counted IBl 
countries visited, and by 
the time I draw my last 
cartoon I hope to have 
been in every country in 
the wor id. There are 
thirty-eight in which I 
havenT set foot. 



Thm Author CVifA a Groi€Stfat Math Pichtd Up during a Visit fa &alii BrlaiPf a Chi^futt 
with a Tw^uty-’pauT^Fpot Tail Found hy in Japan 




In my meanderings, IVe hit some hot 
spots — places that make Hell seem like 
Paradise by comparison. The Hell I refer 
to is a delightful village in rural Norway. 
Cool breezes blow off the celebrated Mael- 
strom, and wild flowers brighten a velvety 
green carpel that rolls down a gentle slope 



to the fjord. “Gentle slope” is the correct 
meaning of the word "Hell” in- Norwegian. 

For real heat I have yet to find any 
place comparable to Danakil valley^ situ- 
ated in Ethiopia, which holds the world’s 
record — 168 degrees, and 1 experienced 
heat of 152 degrees in Azizia, near Tripoli, 
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ulcher for tKe last 600 years* One 
of the most unique cemeteries in 
the world is the Paco in Manila^ 
Philippines, started by the Span- 
ish conquerors centuries ago. It is 
built in. the form of two huge con- 
centric rings, in the walls of 
which are niches where the dead 
are interred* Most of the niches 
are now empty and open, indicat- 
ing either poverty or forgetful- 
ness on the part of the living rel- 
atives* They are required to pay 
an annual rental of two pesos, and 
if they fail to do so, the bones 
are taken out and thrown away* 
In Japan, I Found dwarfed trees ^ 
each hundreds of years old and 
still thriving* Prom the time these 
trees burst forth as sprouts they 
are cleverly tied down and 



last year* When I went into Trip- 
oli by Garian, I passed by 80,000 
people and didn't see them* It 
wasn’t the heat, either, Garian is 
the home of the Troglodytes, the 
people who live underground in 
the heart of the desert* In the 
Garden of Hespe rides, I found 
that the famous golden apples, 
once much sought after hy Her- 
cules, were not apples at all, but 
oranges* 

In one illustration you will see 
the authentic site of the Garden 
of Eden vrhere the Tigris and Euphrates 
rivers meet as described in the Bible* And 
try as I might, I couldnH find a single ap- 
ple tree* Take a look at the wall shown 
in another illustration. Not very impres- 
sive, is it? Yet, here the doom of Babylon 
was written* In the famous Palace of Bel- 
shazzar, now only a mass of bricks and 
dust, 1 inspected the walls on which the 
strange handwriting appeared during the 
feast. 

Although the Sepulcher of Christ is the 
holiest spot on earth to Christians, its key 
is entrusted to my friend, Jacob Nusaibeh, 
a Mohammedan. The Nusaibeh family has 
been in charge of the door of the Holy Sep- 



rop, mpley Pointing Out Samm at ISI Cfluntriff Hm 
Hat Vitittdt Ctnter^ Paco Cemetery rn Manita; Bot- 
tom, Riplty veith Doarkeepitr ot Moty Saputvher 





th* W*lt pf BethS^htm; Ccnttr, Dwarf Tratt 
Cr«UM in Japan; Battamf Wall an Which thm DaQtn 
^ ' df.Babyt^ Wam 



'* ■ df. Babylon was Written 
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comment about it* The boss sug- 
gested I do another one whenever 
suHicient material could be as- 
sembled. A week later the second 
one appeared, later on, two a 
week, and finally, one every day* 
That first drawing has expanded 
into a corporation. Cartoons, 
books, broadcasts, movie shorts, 
personal appearances and lec- 
tures prevent me from calling my 
time my own. And to add to my 
troubles, I am besieged with law- 
suits, taxes, and imitators. 

My education in drawing start- 
ed when I was old enough to hold a pen- 
cil. No one taught me. Even in grammar 
school in my home town, Santa Rosa, 
Calif., my teacher, knowing my dislike for 
English composition, allowed me to draw 
my work instead of writing it. At four- 
teen, I was lucky enough to sell a cartoon 
to a magazine for eight dollars. It was 
captioned, “The Village Belle Was Slowly 
Ringing” and showed a country girl turn- 
ing a wringer. Prom that time until I was 
a "cartoonist” I went through the strug- 
gles of a journeyman cartoomst^s life 
which consisted principally of getting fired 
off one job onto another. 

{Continued to 140A) 
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weighted to prevent growth, and the tops 
are trimmed to balance the limited root 
growth. Some of these specimens have 
been known to reach the age of 1,000 
years. And while in Miyanoshita, Japan, it 
was my pleasure to see a hen with a tail 
twenty-four feet long. 

The origin of my cartoon is, to me, one 
of the greatest “Believe It or Nots.” One 
dreary afternoon in 1918, I was having a 
hard time filling the expanse of drawing 
paper before me with anything that faint- 
ly resembled a decent idea for a sport- 
page cartoon. 1 was bereft of ideas. In 
desperation I pieced together a few ath- 
letic oddities that had been kicking around 
my desk. I captioned ibe^fey out, “Believe 
It or Not," fiippM it on ‘the boas^ desk and 
dashed out before he could collar me: 

The drawing appeared in the old New 
York Globe the following day, and much 
to my surprise, there was considerable 








rOPULAK 



i^lEpflANLCS r\ * t 



fTk.-r.l " ^LkAJO. }tUUA\ 

Motorist s Idea of Nightma, c | ^ 

Is Collection of Road Signs 



provide a uniform 
mixture and a ten-gallon 
tank makes frequent re- 
filling unnecessary. It 
also is claimed that spray 
painting gives a deeper 
penetration of the wash 
into^cores and molds and 
a better binding of the 
sand, that it reduces 
chipping and grinding 
costs* eliminates defective 
castings caused by im- 
perfect molds and saves 
coating material. 



Hid 



©i rt4ue| Nftwi. LL± 

CaJIwctian ot Moat of Hightuay onA Strmot Signa Ua^A EnglonA Dis-^ 
playeA at it Pirb^fC Works Exhibitioii in London 



One of the disp l ays a t ^ public works 
exhibition m London recently was aHcSt^ 
lectlofTdf” most of the highway and street 
signs set up in that country to control mo- 
tor traffic. Some of the British drivers 
/ who viewed the scores of markers* some 
of them contradictory in character but 
standing side by side, looked on the dis- 
play as a representation of a motorist’s 
nightmare with dozens of traffic orders 
staring him in the face at once. 



etacKable Spout 
Aids ia Pouring 
Sugar or Salt 

Instantly attached to 
any cardboard container, 
a metal pouring spout 
makes it easy for the 
housewife to handle ce- 
reals, granulated sugar 
and salt without spilling. 
The device is pushed into 
the side of the container 
near the top and is pulled open to begin 
pouring. When the box is empty, the 
spout can he removed and inserted In the 
side of another container* 






Sprayer Paints Cores and Molds 
Faster Than Brushing 

cjores* both green and baked, are being 
painted in about one -tenth the time for- 
merly required by using a special sprayer 
for the pu^ose instead of brushing the 
paint gn. With the sprayer the paint gets 
in and covers surfaces inaccessible to the 
^brush, reaching the deep pockets of molds 
and giving them the same protective cov- 
ering as the fully exposed surfaces. Dur- 
ing application, the blacking material or 



Pouring Spout Which Fits Any CarAhoorA 
to 
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Stratosphere Balloonists Look Down on Sky 
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/’/(nrBJKrapA ^~Sfrdta*ph^r 0 Sattoan Tahtn /ro 
CiguT-Shap*^ at Start, tha |/u£« Bos Became 
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*^i!f<rainpiinyiiif^ Plane One Haur after j4ccant Seiran; 
Sphere Whmn Cflii Expanded in RarefiMd Straioapherm 



White aky is beneath, deep violet sky the view that men on the moon or near- 

^^boT^e when you -gaze through th^window by planets would see* The photogr^lt i 

of a ballooTi riding the stratosphere lanes wfn; -frnm an arinv nfar»f» ftn ^ 



riding the stratosphere Janes '^^bove was taken from an army plane an 
fourteen miles above the earth. From an^hour after the balloon started up. 
altitude of 72,395 feet, the height attained'^^ 
by Capts. Albert W, Stevens and Orvil gm - r 



Anderson in their record-making bal-^ 
loon ascension, the earth is scarcely visi- 
ble. Mist and dust particles in the lowei* 
atmosphere catch the light and form the 
white, ha^y ^*sky" below; above, there is 
nothing to capture these light waves and 
the upper sky appears dark. With ultra- 'v 
violet eyes the celling would have ap- 
peared brighter, with light of shqrter w^ve ^ 
lengths. Mechanical eyes^^ameras ; 
equipped with red and infrared filters — * 
can pierce the murk of the earth’s atmos- \ 
phere better than human eyes. Lookingn;^ 
toward the world from outside it, the two 
stratosphere explorers saw a “close-up" of 



Worm Helfied.Co/wmbus 
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T WASN'T an Indian waving a 
torch that Columbus saw the night 
before be discovered America. It was 
luminous syllid 



a worm — a 



or sea 



worm"' whose light is sometimes seen 



over the ocean in October, the month 
Columbus landed. He described the 
light as "like a small wax candle 
which rose and fell." An English ma- 
biologist— b e 1 i e V e s it was the 



nne 



^ ftgBfcd worm that fooled ^lumbus. ” 










Superheat from Sun Developed by Mirrors 




Svtr pt ^ oitth 

tfm«t 4*M Cr-mat 



Which the Surr''m Raym Arc FuCtiStit tc Produce: Extrimciy Nith Ttmperaturmt t 
u S-OfOOO Degremw hfvy ffm Ob^ain«li I'n Thix Afnnner^ thm intfentar Clpime 





Holding a new hope for industry^ a 
eiuwed- mirror "furnace" concentrates the 
sun's rays and develops heal ranging from 
1^000 to 50,000 degrees. Such high tem- 
peratures would be used to recover mer- 
cury from cinnabar^ melt ore, superheat 



steam and to serve other purposes where 



extreme heat is required^ While the solar 
furnace is still in the experimental stage, 
it has been subjected to exhaustive tests 
by ‘the inventor . H , EL. McCov of Califor- 
nia, The machine consists of a number of 
curved mirrors which focus the rays 

on on^ot^ ^ ^ y 

int Strijjer Fed by Bottle Hjpts Aujustable wire 

dtting knurled wheel, available in several 
widths according to the si^e stripe de- 
* ■'sired, lays down an even stripe of paint 
lyhich it draws from a small feeder bottle, 
. Any kind of paint, lacquer or enamel can 
be used, and besides the guide wire, which 
•can be bent or adjusted to any position, 
the striper will foUow a straight edge or a 
compass. 



Anyone can learn to do a neat, job of 
painting stripes with a striper e^t^ipped 
with an adjustable wire guide, A tight- 



mpass. tf§ 
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Knurled Wheel Tapping Paint Bottle Loj/e Etien 
'N Strip* ae Gaide' Wire PoUat£e Straightedge 



NatibA Is Dependent on Chemist 
in Event of War Blockade 

In the event of a war blockade, the 
United Stales would lack such essential 
products as antimony, manganese, chro- 
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Enlarger Aids 
Quick Identification 



JPOPUL 

nfiium, mercury, mica, nickel, rubbe 
tungsten and wool. In such an em 
the country would be dependent <in its 
chemists to develop new alloys and suit- 
able substitutes for essential raw miteri- 
als. says Ca nt H. A . Kuhn, p?cecutiv i offi- 
cer of the Chicago Chemical Warfare Pro- 
curement district, in a recent reirort to 
the Chicago section of the American 
Chemical Society. While the United States 
is probably more self-sufficient than any 
other nation in regard to the raw materi 
als required by/ industry to manufactur 
war materials, ,'wc would lack many 
senlial items ii^ the event of a blockade, 
including, in addition to those listed, such 
things as camphor, coffee, coconut shells, 
hides, iodine,/ jute, Malay fiber, shellac, 
silk, sisal and, sugar. Such developments as 
synthetic cariiphor, rubber, benzol, 
thalene, eth^l alcohol, melhanol, phenol, 
improved rfyon. a domestic supply of io- 
dine and n^w alloys all have added to na 
tional defense 

'b2>C' 

Reatal Library in a Trailer 
Delivers Books to 

# f PS ^ ^ Enlarged tmaga o! FinE€Tprint to Spaed 

Readers in Hollywood, Cafit*, can bruer ^ Identification of Sutpmot 

today’s fare^of bookST'iust like today's A * j. n i ^ n 

menu of groceries. A telcpho/e caU lo lhi*3„ Automatically enlargmg fingerprmU on 

rental Ubniry brings to your front door “ 

expected to speed up 






Capt. 






hbrar>^ on wheels. Insidi? a large auto 
trailer are shelves slocked with bcKiks; 
the customer can order any particular 
book dell%^ered, or select his reading mat- 
ter from the shelves. 



Cuatornerm of Thio 
Datiaorad or 



Booka 

It Ca!U 



new device is expected to speed up the 
work of identifying criminals. Ridges and 
whorls can be measured quickly and com- 
pared with original fingerprint records 
with increased accuracy by using the 
equipment. The instrument uses reflected 
light, but transmitted light also can be 
used to check handwriting specimens and 
counterfeit notes. 

— e/v-/ 

Over a Hundred Kinds of Steel 
Are Used in Automobiles 

More than lOD different types of steel 
went into the manufacture of the 1935 au- 
tomobile. The swift changes in automo- 
tive metals are manifest in a comparison 
with the yeaf 4^11, when only seven 
bon steels andNrieven alloy steels were 
listed by the Socife^ of Automotive En- 
gineers. Last year T99 types were count-^^^ 
ed, eighty- three of them^ontaining alloys.^* 
There were ten nickel ste^s and twenty- 
two nickel- chromium steel^ 
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Artimta Fainting Skwtches p/ Outdoor Sc^ne* (V Alt ft WW 
B« Photographed and MaCehed with CJamm^Up Scenma of 
Actors j Bmlouif Mi'jiratui-v from Which Full-Sitt Set Wili 

Be Made 



ly/fANUFACTURING movies is one of 
the world^s biggest and most exact- 
ing jobs. The coordinated efforts of an 
army of men are necessary to bring life to 
celluloid and the sound track. The aver- 
age picture costs $600,000, exposes 100,000 

• V " * 
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feet of film before 7,500 are finally se- 
lected by the cutters, and employs 
9,000 actors, extras, laborers, ^\Titers, 
and tecHnical experts, not to mention 
the director and the production man- 
ager. 

The production manEiger is the **jack 
of all trades and master of many” 
from whose office flow the commands 
which set thirty departments in motion 
once a story is selected. On bis shoul- 
ders rests the responsibility for the 
smooth functioning of all equipment 
from cameras to microphones: the 
testing, selecting and rehearsing of 
actors, and the designing and building 
of sets, \,vith stand-by settings, both 
indoors and out, ready for immediate 
use in, case illness^ rain or fire halts a 
scene, Once the cameras begin to roll, 
he must stay two weeks ahead of 
schedule with sets, costumes and 
properties^ for each day’s delay on a 
picture costs the producer $10,000 in 
salaries^ rent, insurance and general 
studio overhead. There are only seven 
major studios in the United States, afl. in 
Hollywood or near by. Seven production 
managers flashed the orders that resulted 
in 396 feature pictures and a multitude of 

short subjects being completed *^on sched- 

^ 1 ± ^ ' 
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to “SHOOT" 




last year. Each is a walking card cat- 
aloguGj for he must know all about as 
many as pictures^ in preparation or 

in production. Each spends $50^000 a day. 

When the final shooting script containing 
all the dialogue and prescribing camera 
positions^ fade-outs, fade-ins and dissolves, 
as well as various technical suggestions as 
to mood, tempo, characterization and 
sound eiTeets, is complete, the production 



manager swings into action. Will the 
picture cost $500,0(10 or $G0O,0O0? The 
difference is important, for on fifty pic- 
tures to be filmed by his studio during the 
year, that savings represents $5,000,000. 

From the production manager's office 
copies of the script go to many depart- 
ments — art, construction, camera, draft- 
ing, drapery, special effects, electrical, 
greenhouse, make-up, mill, paint shop, 
wardrobe, test and rehearsal. Artists make 
sketches and engineers build models of 
important sets* Cameramen and the di- 
rector study the models for ‘^camera an- 
gles,” Make-up artists determine how the 
characters shall be portrayed. Sound men 
and precision machinists test microphones 
and cameras. Property men estimate how 
many articles will be required to dress the 
sets, from cobblestones to cut-glass chan- 
deliers. The music department turns out 
hundreds of scores. 

A week later the production manager 
concludes his final *^cost conference,” Per- 



An Uitusval Virtu ot 
{f H^ad, ihe 

Camera and the Cam- 
era Cretu Locking 
Down en a Set from 
thr T ap of u Sdunif 
Stage 



haps he saves $10,000 by omitting one 
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MmamurinM Oittunct from Carrtmra tv Actor /or Ct^>am*Vpt Bt 
loWt Stvdio Maaician Correcting MuaiciU Score 



scene, $5,000 by using fewer people in an- 
other» llie final decision is $600,000 for 
the picture. Cameras roll in two weeks. 

The casting director selects actors and 
actresses. Telephones ring in many Hol- 



lywood homes. The production 
manager calls for scores of bru- 
nette men and blonde girls to ap- 
pear on the studio test stage, a 
bare room fitted only with a sim- 
ple set, camera and lights. Those 
who best fit the leading parts are 
seleeted. A day later all to take 
part in early scenes gather at the 
rehearsal hall, another room de- 
void of furniture except chairs, 
tap mat for dancers and a piano. 

Meanwhile construe Uon. prop- 
erty, wardrobe and art depart- 
ments are busy, for the picture 
will require shooting possibly 300 
scenes in thirty-five working 
days. How many settings will be 
used? In *'The Liltlest Rebel/* 
for instance, Shirley Temple 
romped through and around three 
sides of a southern mansion and 
through five interiors represent- 
ing rooms of the same house: ac- 
tors appeared in the White House 
of the civil war period and in the inter- 
view room used by President Lincoln; two 
interiors of a Richmond, Va., home felt the 
glare of the brilliant lights; a federal pris- 
on rose on a sound stage, and alongside it 
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were exterior and interior views 
of a slave cabin. Forty miles from 
Hollywood 1,000 Union and Con- 
federate soldiers fought in Sher- 
wood forest, while a river was 
created on a sound stage for 
thrilling close-up action^ 

Ed EbeJe, veteran production 
manager at Twentieth Century- 
Fox studio, provided the river for 
these scenes. Where a cabin stood 
yesterday, the river flowed next 
morning — right across the stage. 

Ebele built the river in a day. 

First, he placed the tanks and 
built the banks. From the studio 
greenhouse the smaller flora were 
brought. Workmen cut pepper 
trees, stripping their branches to 
make hauling in trucks easier. In 
the studio the trees were rcbuillt 
and the branches fixed in place 
again. Branches suspended from 
the ceiling helped give depth. In- 
door rivers as wide as fifteen feet 
have been filmed on a sound stage. 

In one picture a street in Venice was re- 
produced and six gondolas were poled 
about the stage on a 9, 000 -square-foot 
body of water one foot deep. Carpenters 



Afatfit Set 
of 



in Miniatur^f and Sound Mixwf Booth Whort Valum* 
Voice af Compored with Music It Rtnulotcd 

laid a canvas on the stage Roor, planked 
the outer walls, covered the canvas w'ith 
three coats of paraffin, and poured 6LOOO 
gallons of water onto the set. 

(Continued to pare 132AI 



- 







% 



f tf 













11 ilEC'HA^NU S ^ 



11 lU^C'H/rNU 



Twelve-Ton Flying Hotel Jias Sixteen Berths 
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Drawiiig ShoxitMf tram Front fo Rmar, Pilotm’ Cfdrinf Maii~Expr^tt and Committaty Compartment j Twa 
StctioiXt with Bmrths Made Upi Tii 70 ^CCtlD/lf for Doy Travat^ Drmmting Raomm and l^uggagw Spasm 



By night a great flying hotel with upper 
and lower berths for sixteen ^ by day a 
twenty -four -passenger luxury liner roek- 
eting through the air at top speed of 215 
miles an hour — such is the latest Douglas 
sleeper transport plane» a fleet of which ia 
b&ing built "for American Airlines, ^Sie 
twelve-ton ship^ a low-w'ing tw'iii- engined 
monoplane built on the lines of previous 
Douglas transports but more roomy, has a 
cabin seven feet eight inches wide and 
six feet six inches high, accommodating 
four spacious passenger compartments on 
each side of a center aisle. For day travel 
each eomp>artment has facing seats; as a 
sleeper, the back and bases of the seats 
form eight lower berths that are six feet 



five inches long and thirty-five inches 
wide. Upper berths are twenty-nine 
inches wide. Dropping down from the 
roof of the cabin, the ^‘uppers” are acces* 
sible by steps and are provided with air 
by an extra slot above the cabin window. 
Separate dressing rooms for men and wo- 
men are located at the rear of the ship. 
In front of the cabin is a complete com- 
missary equipped to serve more elaborate 
meals than formerly, and to keep food and 
beverages hot or cold indefinitely. The 
ship^s length is sixty -live feet, its wing 
span ninety -five feet. Besides baggage 
racks in the compartments, there is lug- 
gage and mail space at the rear of the 
fuselage and opposite the commissary, Au- 
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tomatic pilot, constant -pitch pro- 
pellers, latest type radio equip- 
ment, and two motors capable of 
delivering 1,000 horsepower each 
provide the two pilots with the 
latest developments in navigating 
facilities. Cruising speed at 7,000 
feet is more than 190 miles an 
hour, with a range of 1,100 miles 
with twenty-four passengers and 
1,400 miles with sixteen passen- 
gers, Landing speed is sixly^five 
miles an hour or leas. ^ - * 





“Walking Radio” on Sidelines 



fc / & Ri^oadcosts Keport of Game 



Candid Picture Easy to G6t 
with Tiny Cable Release 



Intended for the miniature type 
of camera, a tiny cable release 
smaller than a common pen nib is 
now being offered. It is less than 
one inch long as compared with 
the regular style cable release 
eight or ten inches in length. Since the 
device is inconspicuous, it is an aid to the 
candid photographer and it is also easy 



(Vfl/c/ifnff Play Ifaar l-ina q/ Scrrmunaipr, Aeparffr BroaJeamts 
WfF Pi^rtablc tc Lintmnifrt at Scoraboard 



That fellow Aviih the pack on his back ^ 
and an aluminum mast sticking three 
^boye hLs shoulders is the walking radio 
station of Li^yfe tte CQl legg,_^henever 
the Lafayette football team takes the fields 
he is on the sidelines, following the play / 
near the line of scrimmage and talking in- Si 
to a miniature microphone. The pack is a 
short-wave broadcasting set. The alumi- 
num rod acts as antenna. As John A. 
Doremus, chief operator of the college 
short-wave station, W3EDA, “covers^^ the 
game, other students at the scoreboard 
hoar his report on a receiving set and 
keep the board properly posted. When the 
squad plays away from home, the one-man 
radio station goes along and broadcasts to 
receiving sets back on the campus. 



Tiny Cabtr UmimoMm for Candid Comtta Cofnpartd 
with ot Conawntiontd Cabla 



to carry, particularly with a camera 
fits into a soft leather purse. It 
by pressure on a button just like the reg- 
ulatio 



Seen as Fuel Source 
WKen Oil Wells Go IJry 

may some day be a soured of mo- 
tor fuel when petroleum deposits are ex- 
hausted. jChemists hav e demonstrated that 
can te carbonized into forty gallons 
to the ton of lumber. This tar could 
processed into twenty -six per cent of 
fuel, twenty- one per cent of 
and the remainder gas and coke, 
forestation on a gigantic scale would fur- 
nish a tremendous backlog of 
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owerful Model Engine Pulls Eight Persons 








Engine mnd Tender BaUt Man in Hit 

Hundred Pcundt; Loeomotive fm of 



Hem* M>^orJ^«hop Together More Than Thtmg 

Originai IXemign and fiurns Fuel ^ 



In his spare time, a Chicago n^an has 
constructed a model locomotive that de- 
velops 140 pounds steam pressiiro and 
will run at a top speed of thirty miles an 
hour. The engine alone w'eighs 225 pounds, 
and its tender ninety pounds. With prop- 
erly built cars, this powerful model could 
lake eight adult persons for a ride. The 
boiler has a three -gallon capacity* the 
tender ten gallons. Liquid fuel Is burned. 
The cylinders are one and three-quarters 
by two inches, and the drive whe 
inches in diameter. It tuok 1,700 hot 
build the model, using a small lathe 



drill press in addition to hand took, 






Venom Relieves Pain'i, 



without Forming Habit 



Cobra venom has' b^n found quite as 
^effective as morphine in the relief of pain, 
but without the dangerous habit-forming 
.qualities of the narcotic drug. Deadly in 
any large quantity, the venom of the ser- 
pent can be administered safely in small 
doses. It checks pain by acting upon the 
high nerve centers in ~ 






Auto Sixty-Six Inches Long 
Is Complete to License 



One of the smallest cars ever granted a 
state license, a sixty -six -inch auto built 
by a Californian, is complete in every de- 
tail. Its four-cylinder air-cooled engine 



3~hr* SmnrHy DeiiffneJ Miniature EatUy 
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Oii Wells Pumped by Hand 
Make Money for Owners 



iSounteaon the rear axle housing prop^ 
the car ht a top speed of thirty miles per 
houjf using one gallon of gasoline to sev- 
enty miles. Sliding gear transmission 
gives two forward and one reverse speeds. 
The wheels are demountable and carry 
fourteen -inch tires. Four-wheel expan- 
sion brakes stop the car with safety. Other 
features include a foot-operated acceler- 
ator, clutch pedal, geared steering, three- 
quart gas tank, one-pint crankcase, chro- 
mium-plated chassis and banjo- type rear 
axle housing. The wheelbase is thirty - 
nine inches and the weight 266 pounds. 



Game Board for the Invalid 
Holds Checkers and Cards 

To while away the hours for the invalid 
confined to his bed, a game board which 
sets in an upright position over the per- 
son using it has pockets for cards on one 
side so solitaire may be played. The re- 
verse side contains a checkerboard, the 
checkers being held in place by pegs. The 
board also has a magazine holder to keep 
the book in posiiic^ wldle reading. 



Ofte of tfiw Many Shallow Oil W*llt in Calif otnitt 
Which Im Baing Pumpmd by Hand 



Scores of lot owners ne ar Wil mington, 
Calif., are pumping high-grade crude oil 
from shallow wells by hand. Miniature 
derricks are set up and hand pumps are 
installed. The wells average several bar- 
rels per day each although most of them 
are only fifteen to thirty feet deep. 



Simple Electric Typewriter 
Has One Tiny Motor 

Operated on the electromagnetic prin- 
ciple, a new electric typewriter invented 
W Germany has only one tiny motor, de- 
velopmg oneTSOth of a horsepower for the 
automatic carriage reverse* This results 
in almost silent operation. Type bars are 
said to be replaced by a revolving jcylin- 
der* The slightest touch of a key caused 
the cylinder to revolve and strike the rib-, 
bon against the paper* The cylinder can 
he changed in three seconds, so that it 
possible to carry spare cylinders in differ-, 
ent languages and in symbols and codes, 
making the typewriter an all-purpose ma- 
chine. Work with the typewriter is said 
to be less fatiguing than with the conven- 
tional machine. The luyboard is st^dard. 



CvfTiv Board for inuidtd with Poof^t for Cardm 
jJfnm Sida and a Chacharhaan op Other 








Tvp, ffll 4firA:an RcaJ Sign Nmar Damas^ 

cua Tatting tha Travtlar th* Routa to Bagdad 



a friend in London one day^ he casual] y 
mentioned he would like to take a trip 
arpund the world on. a motorcycle* The 
friend olTered him a motorcycle freo if he 
would undertake the journey* Fulton ac- 
can do it/* says Robert E. tepted the gift and started out* 

Fulton, Jr., who recently completed "Ahead of him lay 40,000 miles of land 
ei een-mon Lh trip around the world and water* The two wheels of his motor- 
on a motorcycle* ‘cycle carried him 25,000 miles of that dis- 

"“T wanted to see the world/* he explains, .^nce* The motorcycle and its equipment, 
“Going by boat and train was too super- without a passenger, weighed 500 pounds, 
hcial and didn't ofTer the thriUs of a mo^ was a two-cylinder horizontally op- 
' tor cycle trip." ^ posed engine rated at fifteen horsepow^er. 

Robert E* Pulton, Jr., is a typical young ^Wi^ll a special tank on the rear, Fulton 
American, now living in Gre en wiej^ * carried seven gallons of gasoline, giving 
Conn. A few years ago he was in Europe ‘film a cruising radius of 350 miles. The 
studying architecture. While dining with wheels had auto-size tires which lasted 
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arvM. MOTORCYCLE 





for the entire journey^ In addition to the 
clothing he wore/ he carried a few odds 
and ends of fresh linen, a toothbrush and 
a ra^or. For the motor he" carried spare 
pistons^ chains^ spark plugs and screws. 
He had never ridden a motorcycle before 
ho undertook to travel around the world 
on one, but he soon learned the rudiments* 
From London he sailed across the Chan- 
nel and headed for Vienna. Budapest, Bel- 
grade, Sofia, and Athens, before attempt- 
ing to traverse the inhospitable deserts of 
the Near East. 

In Turkey he found the country almost 
roadless^ and for endless miles rode 
through clouds of dry alkali dust. Toward 
dusk one evening he approached a con- 
crete bridge without noting 
that one of the sections had 
fallen into the river, F ulton 
w'as hurled from his scat 
He landed fifteen feet below’ 
the bridge and was knocked 
unconscious. The motor- 
cycle suffered little damage 
from its drop and Fulton 
awoke in the midst of na- 
tives who were dashing cold 
w'ater in his face. 

After this incident, he 
headed for Syria, Damascus^ 
Bagdad^ Baluchistan, Afghanistan, and 
Khyber Pass, the latter famed the world 
over as a danger spot. But Pulton found 
the guardian of the pass a meek, peaceful 



T^p, an Afghan War Dnncct ond Robert f. Futton, 
on the Meioreycle Which Carried Him around 
the World; Contort the Rwte FottaufrJ hy Fatten in 
Cainf around the World; He Started from London; 
Roltemt frok Dotwrt Fatrat Near Bagdad; Hwre 
Faltan Rode Acroto a RoadlesM Desert 
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fellow whose greatest de- 
sire in life was to visit 
Hollywood and New 
York* 

Traveling and living 
among strange, isolated 
people, Fulton often re- 
sorted to thq universal 
sign language. Notwith- 
standing the grim terrors 
of which he had been 
warned, he met genuine 
courtesy and hospitality 
everywhere. All the so- 
called wicked and dan- 
gerous people he had 
heard about proved to be 
kind and helpful 

On his way through 
India he came to a gor- 
geous white palace in the 
city of Udaipur* It be- 
longed to a maharana 
whose great wealth en- 
abled him to live in the 
traditional Oriental lux- 
ury* Without a formal 
presentation or an- 
nouncement, Fulton rode 
up to the main gate and 
was allowed to pass by 
the guards who present- 
ed arms; he rode through 
a second and a third gate 
and finally entered a- 
great courtyard, where 
the maharana's private 
herd of elephants was 
tied with chains. The 
loud noise of the motor 



frightened the animals, 
and amid a stampede the 
guards arrived and threw 
Fulton out with much 
less ceremony than they 
had welcomed him in* 
Traversing a road near 
Rajputana, India, Ful- 
ton^s leg caught a thorny 
branch and he lost con- 
trol of the motorcycle* 
He tumbled down an em- 
bankment and landed in 
the midst of a herd of 
wild boars* He remem- 
bered the stories about 
their viciousness and took 
to his heels* Looking 
back, he saw the boars 
also running — in the op- 
posite direction* In his 
travels through India he 
never saw a hve snake in 
its natural habitat. The 
snake charmers, he said, 
operate for the sole ben- 
efit of tourists. 

After IndlOf Fulton 
headed for the Dutch 
East Indies, Java, and 
Sumatra* He has good 
reason to remember one 
of the queer native cus- 
toms. They train mon- 
keys to throw down ripe 
coconuts from high 
branches. Hiding under a 
row of coconut trees one 
(CatlttDtitd tfr page 142A) 
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Undersea Air 



To speed the fiver’s re- 
covery from ^e terrific 
pressure of deep-sea 
work a subm< rsible de- 
compression cl amber has 
been devisee^ a “half- 
way house’' in which the 
diver can take refuge 
while asce ridings Unless 
the ascent is gradual 
, enough to allow the es- 
cape from the lungs of 
^ nitrogen gas, sudden re- 
lease of pressure causes 
^ nitrogen “bubbling” in 
the body, known as cais- 
son disease or “the 
bends.” A diver needs as 
much as two hours to 
to the surface after 
working an hour 200 feet 
down, and it takes en- 
durance to hang from a 
rope deep in cold, swirl- 
^mg water. The new de- 
compression chamber is a 
^steel cylinder with doors 
top and bottom. The 
'diver climbs in from be-* 
jlow, water being kept out 
by compressed air; the 
Slower door is then shut 
^and he is hoisted aboard 
. the tender vessel and the 
pressure reduced gradu- 
ally in a dry, warm at- 
mosphere. Discomfort is 
minimized and the waste 
working time is reduced 
by forty per cent. 
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Diver from ‘Bends’ 



Fluids Form Flexible Coating 
on Metal, Paper, Glass 



Hard, firm coatings that also are flexi- 
ble and pliable can be applied to paper, 
leather, metal, glass and other materials 
by mixing two liquids now on the market. 
The coating is a fluid that hardens when 
brought into contact ,Vvith the^i^dener, 



also a fluid. Until development of the \ 
hardener, the coating material was used ^ 
only where heat could be applied to set 
as in ceramic work. When the two fluids ^ 
are used together, they form a hard elastic 
Aim that is good for coating paper, em- 
bossing leather, weatherproofing electric 
wire and the like. The coating will not 



nish the p^cious .gi^tals. 
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Auto Armrests of Rubber 
Also Are Door Handles 



miss by not getting yellow corn. RicKei\ 
shades of yellow may be obtained by in- 
creasing yellow corn and green feed in tlj? ft 
ration, but too much green feed will givfer 
the yolks a brown or green off- tint. 
colored egg yolks are in demand for cak^ 
making and also are used in the manufa^?-^ 
ture of some kinds of ice cream beeauSi^ 
they impart a golden color. 



Coal Compressed and Packaged A 
Helps Keep Home Cleaner 3 

Compressed into cubes and wrapped Into? 
packages twelve inches long, eight inches^ 
wide and four inches thick, coal is being* 
marketed m a manner designed to keep^t 
the home clean. Six four- inch cubes areo 
encased in each package, making a handjrOl 
sized fuel that is as clean as a loaf of bread 
or similar article, A machine now in op- ^ 
oration in Michigan converts slack coalj^' 
into the packaged product at the rate of£5 
two tons per hour, A binder made from ^ 
com helps hold the coal particles together ^ 
in the cubes. After being packaged, 
coal is placed in a kiln and heated to 
high temperature for several hours to 
make the bond more complete. 
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* Cut from rubber ahontted with metal 
^ '-backs, armrests in some of th g 1936 ears 
C\also serve as door handles. The armrests 
are fashioned from sponge rubber in the 
shape of a “U,” the metal back is applied 
* _^nd the upholstering sewed on. The 
shape permits gripping the armrest so the 
^ door may be opened or closed. 



Egg Yolks Colored by Feeding 
Hens Proper Food 

4 * Poultrymen can get hens to lay pale i: 
deep -color yolk eggs by feeding them ac 
^ordingly, the U ^ ^ ^ . 

'vi* culture finds, ^ 



11 amounts of pimento 
or chill pepper in regular rations will col- 
or the yolks a deep orange-red, and white 
com, instead of yellow, with limited 
amount of green feed will make the yolks 



pale. Hens on the latter diet wUl need 
coij-liver oil to supply the vitamin A they 



fj coq-iiver oil to sup 
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Tri*-Bladed Autogiro Tested in Wingless Flight, 
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Flight without w'ings in heavier -th£m- lier models^ and is balanced by horizontal 
air craft is now a matter of fact* Built for and vertical controls in the tail structure, 
tests by the U* S* army^ the latest type of In the photograph, the autogtro is seen 
P itcairn aiitogiro has no supporting wings, flying above the new Philadelphia post 
hut is kept alotl b? a threc-bladed rotor oflicet the roof of w'hich was designed as a 
instead of the four-bladed '"fan" of ear- landing port for maU-cai^ing planes, 
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Bicycle Stand Controlled by Foot from Riding Position . 





Operated from a riding position^, a hi" 
cycle stand folds up behind the pedal 
when not in use and is controlled entirely 
by the foot. The stand can he attached to 
any bicycle in a few minutes and it is 
claimed it is easier and quicker to use 
than the conventional U-shaped stand. 



C Whenever you find that you wish to 
know more about any article in this mag- 
azine, WTite our Bureau of Information^ 
inclosing return postage, 
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within the length of the 
beam, they are made- 
quate» At thirty-five 
miles per hour, you can^t 
stop in less than 110 feet 
so the car's lights should 
iXluminate the road clear- 
ly for at least that dis- 
tance, But the average 
car probably will not 
have a beam longer than 
100 feet, according to 
lighting engineers. 

State laws limit auto- 
mobile head lamps to 
thirty-two candlepower 
because drivers wilt not 
dim when they meet cars. 
Stronger lights would in- 
crease the danger of 
blinding other drivers. If 
all drivers would dim, 
state laws could be mod- 
ified so that lights could 
be improved considerably. 

Lamp designers, hand- 
icapped by these state 
laws, have produced a 
light that will iEummate 
the road about 500 feet 
under the most ideal con- 



V^HEN you’re driving that 1935 
or 1936 model sixty miles an 
hour at night, the car is outrun- 
ning its lights. Built to do eighty, 
ninety and 100 miles per hour and 
frequently driven at those speeds, 
today's automobile is equipped 
with head lamps that produce 
satisfactory illumination for 
speeds of between thirty and 
forty miles an hour. 

If head lamps aren’t strong 
enough for the driver to stop 
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Topi //fummafioiT by 250-Woit Butbtt Ttn 7"fime* ttw Powerful 
am Any in Omef Bottam, i^ar for Testing Head L.ampS 



ditions, that is, when lamps ai'^! 
perfectly adjusted and the weath- 
er is dry and clear» At sixty miles 
an hour, the car travek eighty- 
eight feet per second. Thus, the 
50D-foot head lamps illuminate 
the road less than six seconds 
ahead, hardly enough for the 
driver to see an obstacle, make up 
his mind to apply the brake and 
then bring the car to a stop. It 
requires about 280 feel to stop a 
car going sixty, even with perfect 
brakes and on dry pavement. At 
least double that distance is nec* 
essary for the average car be- 
cause few drivers keep their head 
lamps and brakes in perfect adjustment. 

eral Electric _c omp^a v,. a special automo- 
bile teslsTiew ideas m motor-car illumina- 
tion. In front of the radiator is a panel 
containing numerous electrical terminals 
for connecting experimental head lamps 
that are carried on special supports. This 
car has been 'fitted with head lamps many 
times as powerful as the ones on your car. 
In one instance, 250- watt bulbs, ten times 



as powerful as the largest now in use, 
were installed. The powerful beams 
turned the highway into day for a dis- 
tance of at least a quarter of a mile. The 
engineers were able, in this way, to get an 
idea of what future road lighting may be 
like, provided state law's are relaxed and 
drivers uniformly comply with some reg- 
ulation on dimming. 

One reason why drivers have not dimmed 
is because they were virtually left in dark- 
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VariouM W<iy9 by Which /ntf«nf(»rc Hoift Tri«d to 
Improve Aato Lighting 

ness when the dimmers were on* Two new 
auto-lighting systems recently introduced 
ehminate this excuse. One system is a 
new type of beam control, effected by us- 
ing a bulb developed by General Electric 
engineers, and the other is the asymmetric 
now familiar to many motorists. 

In the asymmetric system one of the 
head lamps, usually the left one, illumi- 
nates the right curb or roadside; and its 
position remains fixed for either passing 
or driving* The other headlight throws its 
beam down the center of the roadway 
when no other car is approaching; but in 
passing, the beam is depressed by opera- 
tion of a switch, so that the light strikes 
the roadway a short distance in front of 
the car. Thus there is one fixed, intense 
beam of light and a movable one which 
together provide good illumination* The 
asymmetric system uses a bulb having 
two V-shaped filaments, one above the 
other* 

The newer system uses a bulb having 
two straight, horizontal filament coils, al- 
most end to end, one being slightly above 
the other* In normal driving, both head 
lamps project their beams down the cen- 
ter of the road for several hundred feet. 
The light pattern from each lamp is the 






same, and one coincides with the other* If 



one lamp bums out, the road ^ill is illu- 

minated, with, of course, dimimshed in- in Variau* Po*itionM 
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tensity* When passing 
another car the driver 
operates a switch, usually 
with the foot, caus ing 
both head-lamp beams to 
shift to the right and drop 
slightly* These superim- 
posed beams, practically 
of the same intensity as 
the driving beam* light 
the roadside, revealing 
signboards* pedestrians 
and other objects, with- 
out danger of blinding 
other drivers* 

But neither system can 
overcome faulty adjust- 
ment of head lamps. En- 
gineers recommend that 
the car be tested at least 
twice a year to keep 
headlights at their great- 
est efficiency* 

Practically all new cars 
use the prefocused lamp, 
which was developed in 
the research laboratories 
at Nela Park* The lamp 
consists of the familiar 
glass bulb, usual bayonet 
base and a prefocusing 
ring soldered to the base. 
There is only one way of 
inserting the lamp, so 
that it is impossible to get 
the filaments out of place. 

Another new automo- 
bile lighting development, 



Boftam, PrmfocuitJ Head Lamp art'll, RrffAf* 

Method of Irtefallaiion Etiminatee Chance at Iri- 
aerting Buih ineorrectiy 



Top, MeamuTing Btam /nttmity of 
Experimental Lamp; Center,^ 
Capped Head I-amp Bitlb ^ 

Reduces Scattering m Fog 

but one that is not looked 
upon with enthusiasm by" 
all lighting experts, is the 
shielded or capped head- 
light bulb. Tbis consists of 
an ordinary lamp with the 
front portion of the bulb 
made nontransparent by 
coating the glass with an 
opaque material which 
masks most of the direct 
rays that normally do not 
strike the reflector* Its only 
advantage seems to be that it does mini- 
mize annoyance from scattered light, 
thereby making headlights somc^what 
more comfortable to the eye when vieivcd 
at close range by approaching drivers. 

The fog problem is another automobile 
lighting riddle that still remains to be an- 
swered* Red or yellow lights and the va- 
rious other anti-fog stunts that have been 
tried have been found of little advantage* 
The lighting engineer's advice to inven- 
tors is to concentrate on something that 
really is needed; to keep in mind the fact 

(Caq.tinuea t{i pafc 13SA)‘ 
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POPULA 

Is Made into Fabrics 



Better than Wool^ot (^jttan 



ca ^ 

JTianufacturers of electric 
wire and cable. It can be 
used to advantage in 
walls and ceilings of 
buildi ngs because it is 
fireproof insulation. Pro- 
duced by the Owens- 
Illinois Glass company, 
the glass yarn has been 
crocheted into berets, 
knitted into shawls and 
woven into rugs* Cost of 
its manufacture can be 
kept low because the 
spinning can be done by 
modem textile machines 
without readjustment and 



SccfiDii oi^ Glasa front yarn WatfEn^ doth AfatlE of ThtM 

Yarn Hue Rtmarkabie Wrvritig^ Qualitiex 



Your clothing and the bottle from which 
you get the morning^s milk soon may come 
from the same glass melting pot* Already 
glass is being made into yam that is many 
times stronger than fabric materiaLs of 
tile same siie and it can be used like cot- 
ton or wool yam* The same ingredients 
used in making the milk bottle are found 
in the glass yarn, but once out of the melt- 
ing pot, that intended for fabric is blown 
into glass wool that has strands twenty 
limes smaller than the human hair* At 
one point on a conveyor system, these 
strands arc caught up and spun into yam* 
Coloring added to the ingredients in the 
melting pot already has tinted the glass 
blue, pink or any other hue desired* In 
weight the glass wool compares favorably 
with the lightest or airiest of materials, 
eiderdown, and its insulating qualities are 
excellent, making it highly valuable to 



no dyeingj^^necessary. 



Perforation Gauge 
for Stamps Stops 
Eyestrain 



Intended for the stamp 
collector or dealer who 
hiis occasion to examine 
many specimens daily, a 
s|>ei:lal gauge witli a re- 
volving drum relieves the 
collector of much of the 
eyestrain usually a.sso- 
ciated with such work* 
The perforation gauge is 
mounted on a revolving 
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Children Help Build Railway 

in Playground of Theater 



rdrum, placed under a slit so the 
^specimen can be held in position, 
^nd the various perforation sizes 
^are whisked quickly past for com- 
. '•parison* This speeds up classify- 
^ing work by as much as 150 per 
cent. Also included in the equip- 
^paent is an adjustable magnifying 
ass of large field and high pow- 
^r, an inch and one twenty-fifth 
^ineh scale, a watermark detector 
^and a flat-press scale.^ f 



. Built into a roll-cover cigarette ^ 
^case, a flameless lighter ignites the H|H 
^cigarette when the user holds one ^ 

;-^end against the element and puffs. 
l^'The cover works like that of a, 

*Toll-top desk, sliding easily to exjjose or 
inclose the cigarettes. Chemical reaction 
causes the lighter to opferate without a 
flame. The case is made ifi several colors. 



In the garden of t he Theater for Young * 
Spectators at Arc hangel, U.S.S.R., is 
playground raiFway which the Russian 
children themselves helped build. Direct- 
ed by adultSi they participated in laying 
the narrow-gauge rails and in equipping 
the miniature cars. ^ * 



Generator for Bicycle Light 
^ Supplies Ample Current 

Steady and ample current for bicycle 
hghts is furnished by a small generator 
^vhich ends the inconvenience of battery 

failure and re- „ A Jl 

jjl a cement. In- v 
leased in a stream- | 

Jine, chromium- Jjh 

blated i^hell which 

altaeheti to the ^ 

^icycle frame un- 

der the seat and tH 

out of the rider's 1^ 

way, the genera- U| 

tor lightly engages Wj 

the rear wheel and 

builds up suflFicient current at eight oniles 
an hour to hght head and tail lamp^ 
brightly. It is attached with a clamp, re- 
quiring no drilling of holes, and can be 
turned off easily when not needed. 



Shallow lakes and marshes can be con- 
verted into dry land by planting **rice 
grass" and other water plants. ^ t 
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ork as Architect Seen 
head Casting of Tunnels 



Jjibout ten per second while a per- 
son sits or lies quietly with eyei 
^Qsed but still awake^ Their pat- 
tern changes when he falls asleep, 
^and the ten*a-second rhythm is 
jTruppressed if he opens his eyes 
and looks at any definite object, 
';^r if he indulges in concentrated 
^Imagmation or thought while he' 
still has his eyes closed. 



the enU^ce, lifting it course through the' 
deviou^ur^If §iiW chambers, then care- 
fully excavating after the lead has cooled 
and hardened. Ten pounds of lead were 
used in casting the home of one ant col- 
ony. Running down into the ground at an 
easy slant was a main passageway. Other 
hallways opened off the main passage, and 
one extended laterally for nearly a foot, 
less than, an inch below the earth^s surface. 



* ^^Brain Waves” of Hypnotiicd 
I ^ y (5 Studied by Scientists 

^ Expected to reveal new information 
about the fimctioning of the brain in blind 
and in normal persons, a study of the 
"brain waves" in hypnotized persons is 
being made by scientists. It has been found 
that 'with eyes wide open, a hypnotized 
person can be persuaded that he sees 
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irry department at Wash- 
inglon issues an average 
of a million dollars a year 
in new paper money lo 
citizens who turn in 
burned or mutilated cur- 
rency for redemption, 
Catheri ne Costigam one 
of Twe women who ex- 
amine the old money and 
decide claims^ has been 
engaged in the work for 
thirty years and has be- 
come so expert at the job 
that she docs most of her 
inspection with the un- 
aided eye. 



Light Alloy Ppwer, Shovel ^ 
Lifts Carload in Two Bites 






Combined Pick and 
Spade Is Handy 
for Tool Kit 



To save space in the 
camping kit and tool case, 
there is a combination 
pick and shovel which is 
perfectly balanced for 
either purpose* The 
working end is pivoted, 
and when used as a shov- 
el the pick is held against 
the handle hy a firm 
clamp* The same clamp 
slides down the shaft to 
hold the tool when used 
as a pick. It is lightweight but sturdy, and 
easily packed in an automobile* 



Atitomohih Drwins thrortgh JauXM of Thim Coal Dipp^f with Flonty of 



an Jitaa 



by the .mtmmoth powerP 
shovel now digging coal fet Wihning tonf 
\^xn.y are enough to fiU the averag^rail 
coal car* It is built of lightweight metal 
alloy. The jaws are big enough to accom- 
modate an automobile, with plenty of 
room to spare* Engineered especially for 
coal-stripping operations in the northern 
Illinois held, the dipper can lift thirty-t^o 
cubic yards at one scoop— a mouthful that 
would fill a nine-by-twelve foot kitchen. 






Rugs Matie of Goat Whiskers 



Two-Purpoto Tool Locktd for Umo ao Pick or Shoiifol 



Goat whiskers are no longer wasted* 
The chin whisker crop raised by thou- 
sands of Angora biUy goals has been found 
to make very good rugs and carpets* It 
has been discovered that the whiskers are 
strong and durable and take 
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TTELLO^ Bowman in 334, This 
is the Burbank remote, I 
^ think I Sa"ft heaV you-horth orf the 
£eld. Give me*^ three bursts/^ 

^ _I b ihe. ahead of you the 
pilot speeds up the engines three 
times. 

“Okay. Now give me two bursts 
for a check.” 

You are in a westbound United 
air liner skimming the tops of the 
clouds at 12j000 feel,^ From the 
clock you judge you should be 
nearing Los Angeles but since 
midnight you have seen nothing 
except a turbulent cloud bank 
below. From his seat the pilot 
sees no more than you but now 
he has a second pair of eyes on 
the ground giving him a picture 
of the field, The voice in his ear- 
phones continues: 

“Keep coming. It's raining down 
here. Ceiling is 800 feet. Visibil- 



ity two and one-half 
miles, Verdugo hills part- 
ly obscured. First range 
of the Holly woods in the 
open. You are over the 
field now. Start your 
spiral and 1^11 follow you 
through. Now you are 
over the east comer*” 

I Two miles below the 
operations manager is 
standing at the end of a 
runway speaking direc- 
tions into a handset con- 
nected to the radio trans- 
mitter. Your pilot slants 
hxs left wing down into 
the clouds and the plane 
begins a sweeping turn, 
descending 400 feet a 
minute in wide spirals 
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Topt Pijat of Air Lin^r fttpprtinff tP CrovnJ Radio; Bot^ 
tom. Radio Operator on Groand Bringing Pilot Down by Xrl'f' 
' ^ to Ptano t/ie Clouds 
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around the field. For nearly half an hour 
the passengers see nothing but fog but 
the pilot every light and shadow 

on the field below. He flies the plane with 
his eyes on the instrument panel and lis- 
tens lo the radio directions. Part of the 
trick of landing an airplane by radio is to 
give the pilot his position slightly in ad- 
vance so he is above the point at the in^ 
slant he is told about it. He must know 
exactly where he is so there will be nu 
confusion at the instant he breaks through 
the fog. 

Landing an airplane “by ear” takes rig- 
orous training and the operations manager 
must have keen ears not confused by 
echoes. For a stunt one clear afternoon 
one operations mitnager “brought in” a 
single-engine airplane while bllndfoidedt 
telling the pilot exactly where he was at 
all times although several other planes in 



the air tried to baffle him with their ex- 
hausts. 



Jrcfrcf Staff Filing Air^Lin^ Res^rvaticns s Bettomw 
Mwttoralostcal Offic€r Figuring Court* Carrtetion 
Offset Effect of Sid* Wind 
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With recent im- 
provements in radio 
that permit faster 
schedules^ some lines 
are beginning to use 
the ‘‘low ceiling ap- 
proach." Instead of 
flying on top of the 
clouds Until it is over 
the airport, an in- 
coming liner begins 
to reduce its altitude 
as far away as twen- 
ty miles. During the 
period of blind flying 
the pilot follows a 
radio range beam 
that is only a few 
hundred feet wide in the vicinity of the 
airport, and in the last few miles lixe op- 
erations manager on the ground can hear 
the piano '^s motors and correct the course 
by radio if necessary. 

Before the radio range beams were in- 
stalled, pilots sometimes depended on 
voice communication alone for their safe- 
ty* Several years ago an air liner became 
lost at night when the pilot was forced to 
climb to a high altitude where he was 
blown off his course by an unusually 
strong wind* Having lost contact with the 
ground because of intervening clouds, he 
finally dropped closer to the ground and 
found himself hopelessly lost. An air- 
minded radio fan W'ho had been listening 



to the pilot describe his 
plight to the air-line ra- 
dio station observed the 
plane passing over his 
town and telephoned the 
radio station* The radio 
operator then informed 
the pilot he had just 
passed a certain point 
and that by steering 
southwest he would 
reach the terminal, 

Radio prevents worry 
and aimless searching 
when airplanes are forced 
down. If a pilot decides 
the weather is so bad he 
should land at an inter- 
mediate field he calls the 
nearest radio station and 
explains the cause of the 
delay* 

Fifty miles after leav- 
ing a mid western airport 
both motors of an air 
liner faltered and quit 
The pilot made a good 
landing, snapped on his 
transmitter and phoned 
his position to the air- 
port Shortly afterward 
the radio operator w'as 
astonished to hear a sim- 
ilar report from a second 

^Continued Ed paffv 



T'opt Intp^etinE Rmform FUght; Cmnimrr Pilot 

Practicing Blind Flying in Hcodtd Cockpit f Bottom^ 
Pitot Talking utiih Radio Operator 
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Color Pictures Sent by Television or Wire 



Television pictures in full nat- 
ural colors can be transmitted and 
received with experimental appa- 
ratus developed by L eroy J. 
Leishman, creator of a system 
transmit d ng pictures by tele- 
graph. The process requires the 
use of two color wheels or groups 
of prisms, one at the transmitting 
end and the other at the receiver. 
The pictures are sent three times 
faster than normal, each succeed- 
ing picture being relayed to the 
transmitter through a filter that 
selects the major color and holds 
back the rest of the light. Anoth- 
er color wheel at the receiving 



T Uie ol JtppDratuv 

Which NutUfol-Cator 
Pictun* Tt'oritf* 

Rgceivmd; thm 
Syttvm Holdt Great Pa*- 
MibilitiBrn fuT Teiritision 
find Teltfrophic Picture 
Service 



end reproduceij the monochrome pictures 
in series of red, green and blue-violet im- 
ages at intervals of one -forty- eighth of a 
second. So, at the end of one- sixteenth of 
a second, three separate pictures are re- 
ceived and combined to produce natural 
colors. Combinations of the three major 
colors create as many as 212 different 
shades and hues* Synchronizing the color 
receiver with the transmitter is accom- 
plished by pressing a button until the 
right color combination is received^ Pat- 
ents also have bfren granted using a 




rnnving spectrum from groups of prisms 
instead of color wheels. The system may 
be used with scanning disk, cathode ray, 
mirror disk or vibrating mirror types of 
television and is suitable for direct ob- 
servation of the pictures or for projected 
pictures. Pictures transmitted over tele- 
graph circuits also can be sent in full col- 
ors by the method* 






C Although they float on salt seas, ice- 
bergs contain no salt, for they are formed 
of glacial ice that joniglnally snow. 
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Tattling” Filtns 

For recording a 



conversation wnicii 
may be used later by the potce or others 
as evidence, a Chica g o inve ntpr has devel- 
oped an apparatus which employs a six- 



receiv^fltp sound recording, whether the 
sound be music or conversatiiri. Any 
sounds audible to the human ear are em- 
bossed on the film and 
can be reproduced with- 
out any processing by 
simply reversing the op- 
M eration of the apparatus. 

A microphone can be 
B concealed m a vase of 

^ flowers or elsewhere in a 

suspect*s room and con- 
nected by means of wires 
to the recording cabinet 
in another rO'Om. The 
apparatus is compact and 
mexpensive to operate. 



AhoVSf t.F^^nTprf |q SounJ Rwnord on Filmj Htghi-i 
Micrcfihan^ it C^ncttltd ifl Vase at FfvEVfrf 

Self-Adjusting Pipe Wrench 
j ^ i| Grips at Any Angle 

^ There are no thumbscrews on the latest 
style of pipe w'rench. It has a movable 
handlf whi^;h can be set at any angle, a 

f4t<AXA^ convenience in 

working in 
\\\ cramped quarters. 

' I It is fixed at the 

V desired angle by 



jaws. Then, with, 
the jaws in position on the pipe, raising 
the handle puUs the jaws apart and lower- 
ing the handle forces them together; the 
harder the turn the tighter the grip, yet 
a lift on the handle wdli break the grip. 



Crazy Mountains Once Home 
of Weird Animals 

That strange animals once inhabited the 
Crazy Mountains region in Montana is re- 
vealed by the studies being conducted by 
D r. George G, Simpson ^f th e American 
MGseum oO'j atu ra 1 Tl istory .“^More than 
sixty species of weird cr^furJis have been 



CNo native to America, the honey bee 
was brought here by early colonists and 
now produces about 160,000,000 pounds of 
honey a year. n § 
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of primates to creatures 
called bear-dogs, al- 
though they were not an- 
cestral to either. These 
latter animals apparently 
were carrion-feeders, 
with hyena-like habits. 
Some very primitive 
forms of hoofed animals 
are in the Smithsonian 
Institution’s collection 
from this region. These 
creatures lived in the 
paleocene epoch, or just 
after the dinosaiu-s had 
vanished. ^ / T 4 



Handy Wiping Disk 
Dries Bottles 
for Serving 

To dry beverage and 
other bottles before serv- 
ing them on the table 
there Is a handy wiping 
unit consisting of an ab- 
sorbent disk through the 
center of which the bot- 
tle is drawn. This dries 
the "dew*’ or dampness f 
wiping the sides, a final rub on the disk 
cleans the bottom of the bottle. The unit, 
also has a bottle^pcn^. ft . 



Sitm of This Mushroom- Like Anchor Is Wifhdrouin into Noss of Pontoon 
When This Speed Champion of Amphibianw fa Ready fa Tahe OR 



Peel off the nose of one pontoon on the 
[World’s fastest amphibion and you have 
an anchor. Weigh anchor, and a cable op- 
erated from the cockpit of the plane draws 
the mushroom -shaped anchor up from the 
'harbor bottom, retracts its stem into the 
[pontoon and the streamline nose is but- 
jtoned on for flight. Maj. Alexander P. de 
bevc^kyj o\yner of the amphibion, is cred- 
with a w^orld'E record speed of 230 
Jmiies an hour in the craft* 



Safe Fluid Detects Watermarks 



^ To helpsl^^ col&ciors^ SGseern the 
watermarks on postage stamps, a special 
fluid has been developed. Unlike benzine, 
which is sometimes used for the purpose, 
it is noff-inflammablc and therefore safe. 
'When the stamp is immersed in this liquid 
its waten^»k is m^antly visible. / 



Drying a Rottie hy Drawing it t/irflirip. 
Qiahj Botti/q^Ca^ RemOVOr 
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found, ranging from 
squ i rrel -sized a nimals re- 
garded as distant rela- 
tives of the great family 
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Amphibion Drops Anchor 

from Nose or Its Pontoon :5C 






POPULAR MECHA 



;ed Cylinders on Engine 
Reduce the Weight 



before, A car is not Considered p^perly 
controllable until the warm-up j^rlod is 
over because there are times when good 
throttle control and acceleration are as 
important as good brakes. In 1926, an av- 
erage car traveling twenty- five miles per 
hour at twenty degrees above ?ero would 
have to cover seventeen and two -tenths 
blocks, or about two miles before the en- 
gine would be humming properly. This 
year, the quick- starting gasoline reduces 
the warm-up period to less than four 
blocks. The new motor fuel is said to be 
achieved by strengthening the "‘front- 
end” volatility, producing a quick flash 
that starts the flame. The “heavy ends” of 
the gasoline keep the Hame going to com- 
plete the operation efficiently. 



Long'Handfefl La'syn Weeder 
Removes lDan3elions 

Particularly adapted to removing dan- 
delions, a new weeder equipped with a 
long handle takes much of the work out 
of keeping the lawn clean. Operation of 
the device is simple. Removal of the 
dandelions and other weeds is permanent 
because the tool takes out the roots. 



Pirttfn* Pf«crifr* a Sfmi-Circutar m Cttrvtd 

CytinderM of Thia Now Typo Motor 



Cylinders of a new two-cycle engine are 
built on a curve Instead of being straight - 
sided. The pistons describe a semi- circle 
on in and out strokes, Elxceptional light- 
ness and efficiency are claimed for the en- 
gine* The tops of the piston beads are cut 
on a diagonal instead of square to coun- 
teract the tendency of the pistons to cause 
excessive wear on the outer side of the 
cylinders* The force of the fuel explosions 
against the diagonal beads tends to drive 
the piston toward the inner side of the 



I ^ Auto' WarmrUp ,Tm^e R^uced 
by Quick'Start Gasoline 

Tests of quick -starting gasoline devel- 
oped hy J^i-an dard Oil company s cientists 
show that the warm-up period is reduced 
considerably, thus giving the driver con- 
"trol over the car in 



Iho Aoott and /ft Long Hon^ 
|rnc Stoopimg tn^cr* of Lawn 
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Steel and Stone Protect Nation^s Documents 



In the recently completed Archives 
building in Washington, D. C*, the natXon^s 
most precious dociiments, including the 
constitution and the declaration of inde- 
pendencej are guarded in a veritable for- 
tress of steel and stone* One of the orna- 
mental and protective features of the 
structure is a twenty-ton bronze entrance 
door opened or closed at the press of a 
button. The constitution and declaration 
of independence repose in the closely 
guarded shrine room, cut of! from the rest 
of the building by metal bars* The build- 
ing is air-conditioned and every safeguard 
is provided for the perpetual care of state 
papers and documents under conditions 
ideal for their preservation* It has been 
found that acid gases in the air hasten the 
destruction of paper and to prevent such 
contamination, the air in the Archives 
building will be washed in an alkaline so- 
lution. The building is five stories high 
and comprises 559,000 square feet of floor 






Top, Tuttnty^Tint Braftjtt Docrt OptneJ by Prt»ring 
Constitution and Dtelomtion of fndKptndtmt A to 

Space, sufficient to house thousands of 
records ’which have been accumulated by 
the various government departments over 
a period of many years. 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage* 



Miles Up 
Is Found Free 
from Germs 

From 20,000 feet to 
28,000 feet, the air appar- 
ently is free of germs or 
what bacteriologists call 
sterile. This is the find- 
ing of Dr* G^or ^ Wal ker, 
of Baltimore, ^ho made a 
htgh=altrtu^^ flight In an 
army boit^mg plane to 
make theAesb At 20,000 
feet aniyat every 1,000 
feet aWve to 28,000, Dr* 
Walker extended his 
hant^ through a slit in 
Front compartment of 
the ship and open^ a sterile flat glass dish 
containing sofidmed material on which 
germs grow. TOe dishes or plates later 
were incubated in the laboratory. On only 
two of twelve^lates were there any micro- 
organisms Md these, Dr. Walker believes, 
were contaminated by organisms on his 
hands or Hothing* 



a ffuftan; ffaffam, 
Ktpt Soft Here 







Dining- Rtuxm Abavtt 

Quickly C anVmrtud into 
High Chair far Babyt Ccm- 
pietc with Tray^ hy Raiwing 
front of 5«4( fd Vctticitl 
Potiticnt Eucrything Vn- 
fotila Automatically and tha 
High Chair Lockt iitclf in 
Ptactf Laft, fndoor Clathaa- 
linc Rttt with Locking Ad- 
justment Which Insurma a 
Taut Lino; It Can B* 
Screwed to a Door Casing; 
Bmtow, Ihm Base of tha Lamp 
Accomntdifat*« n Boll of 
Yam tor Knittingf Dit- 
pmnaad through Hole in Sidm 



Modicinm C abinctf AboVi, 
Ettuippmd with a Mirror and 
Tubular Lights, llfahing the 
Gloss Free from Clare and 
Shadows Whan Sbatiing 



Lmitf Oifsnstts tor T ap of Stovo 
Which Sottas Paul, Both m 
Cooking and ffl Rohmating, and 
Permits Quiehsr Cooking Bo* 
Cause of ihs Fu*I Scnlmf 
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Both Hand* Can Be U*ed to Turn 
thm Jar When This Opener^ Whioh Hold* 
the Cover in o Vite-Liht Grip, I* Usmdi 
Jt Can Be Adjuited fn Hold Bottle Cape^ 
at Walt at Jar Cevertf Btlowt Accurate 
Meataring Spaon for Powders or Li^f- 
uidsf Seven Units of Mtaturement Are 
O^er^if By Adjusting the Sliding Section 



Above, This W^nMhmtand tor the 
Bathroom Has a Buili-ln Bin for 
Soiled Linent a reurcir an In- 

terior-Lighted Medieine Cabinet, a 
Convenient Shalt and an Copper 
Cupboard tor Toilet Suppliemf Laft, 
Portable Windour Shatf far Flower- 
pot* Which TrunMform* tha Usual 
HaTToai Window SiU ^ntn a Wide 
SheU with a Chromium Guard Bail; 
Jt Cun Be Placed fn Position with- 
out Using Any Fnafi: and urilbouf 
Anj* JVo/It or Scrvuia 
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Cheap Micro^Movies in Color^ ^ 

Made with Beam Splitte^^^^ 




f>fahin% MicTaacapU M«vi«t with L«/kt IVAfcft Per- 
rm'tf Oht^tV^tioit at Subjact Whilm FUmin^ it 



Producing microscopic movies at low 
cost is made possible by a special observa- 
tion eyepiece, developed by Bausch and 
Lomb Optical company* which acts as a 
beam spUtter, The eyepiece is fitted to the 
camera in place of the regular lens. In 
the beam splitter is a forty- five degree 
prism which causes part of the light to be 
reflected to the film and part to be trans- 
mitted through the eyepiece so the oper- 
ator can observe the action while the pic- 
ture is being made. The device can be fit- 
ted to any microscope. Not only can the 
movies be made in black and white, but 
with Eastman’s Kodachrome pictures 
in natural color can be obtained. Doctors, 
medical students and all scientific workers 
can make records in black and white or 
color, while the amateur, at modest ex- 
pense, is enabled to make unusual movies 
of the activities of live specimens. 



Radio System Free from Static 
May Speed Television 

Complete elimination of static from a 
radio program is accomplished by a new 
system devised by Ma j. Ed win _H.. Ajm- 
strong of Columbia University^ Initial 
demonstrations have been made on a wave 



length of two and one-half meters, and 



there are indications that the system 
would have applications in television 
broadcasting. But it also holds the possi- 
bility that some day the home radio re- 
ceiver may be freed of static. In a recent 
test, during an electrical storm, signals 
from a 2,0D0-watt station atop the lofty 
Empire State building in New York were 
received and registered on phonograph 
records at a station eighty- five miles away. 
Uninterrupted reception, with no static, 
was the result. For comparison* a big 
50, 000- watt station, recorded at the same 
time, gave signals full of crashing jars and 
often unintelligible. The front page of a 
newspaper transmitted by the same meth- 
od was received in clear, readable form* 
At the same time a musical program was 
transmitted, the first time in the experi- 
ments that music and the printed word 
had been sent and received together. 
The static-free system is the result of in- 
troducing into the transmitted waves a 
characteristic which does not exist in ra- 
dio waves that nature creates in causing 
static. The receiver is so constructed that 
it picks up those radio waves having the 
special "man-marked” characteristics and 
discards the natural ones. 



Small ^K^otors Are Protected 
from Danger of Overload 



Fractional-horsepower motors can be 
saved from the danger of overload, just as 
large engines are protected, by installing 
a thermal overload starter which breaks 

the current when- 




ever the overload 
continues long 
enough to menace 
the motor. It does 
not trip the line 
on momentary or 
starting overloads. 
When the current 
has been broken 
and the operating 
switch returned 
to the “off’" posi- 
tion, the motor 



can be restarted after a short interval by 
merely pressing the starter button. This 
starter is useful on such motors as those 
on oil burners, washing machines, bench 
and portable tool machines. 
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Group 

Hearing 

Aid 



l^ASILY installed in 
churches, theaters 
and other places o£ public 
assemblage, this group 
hearing aid is complete 
in every detail. It is merely necessary to 
place the microphone in a convenient lo- 
cation in the sound field, plug the ampli- 
fier into the a.c* supply line and connect a 
few outlet boxes* 

Volume controls are provided in each 
outlet box* In a church these boxes are fas- 
tened to the hack of the pew, and in 
theaters to the frame of the seat as illus- 
trated in Fig. 1; provision is also made for 
operating a small loud-speaker in another 
room. Two varieties of featherweight ear- 
phones are shown in Fig, 2, and the wiring 
diagram is given below. Installations of 
this description offer an attractive source 
of revenue to radio service men and ex- 
perimenters* In some cases the church 
will Install the amplifier, microphone and 
outlets while the individuals served pur- 
chase their own earphones* 
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OUTLET BOXES 
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By PERRY S. GRAFFAM 



/^NLY three of the new all-metal tubes 
are required for this simple and effi- 
cient recelv^ ijhich is capable of more 
than ordinary loud-speaker volume. It of^ 
fers the beginner iin easy -to -build up-to- 
date set^ and the more advanced experi- 
menters will find it well worth while as 
the possibilities of the all-metal tubes are 
convmcmgly demonstrated. 

A tuned r.f. circuit is used as it is quite 
selective and not complicated to build. Ail 
parts are standard and no trick coils or 
special materials are necessary. In order 
to keep the receiver as simple as possible, 
B-batteries are used thus saving one tube 
and power transformer, as well as their 
associated parts. It is necessary, however, 
to use a filament transformer for the three 
tubes owing to the amount of current 
drawn by the filaments. Three heavy-duty 
B-batteries wiU last nearly a year, or the 
builder may use a B-cUminotor for all ai.c. 
operation if desired. 

The metal panel and base 
can be made of Mu -in. alumi- 
num, e ray do or other sheet 
metal bent as shown in Fig, 1. 
Bases of similar dimensions are 
available from all radio supply 
houses. The schematic circuit 
diagram is given in Fig. 2 and 
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TUBE Set 



th0 tiibe*‘pin 3Trang0m0nt^ 
which corresponds to the num- 
bered tube-socket terminals, 
appears in Fig. 3. A wiring dia- 
gram for the B-batt erics is 
shovtTi in Fig. 4 and the sim- 
plified wiring diagram is given 
in Fig. 5. 

Any good magnetic speaker 
may be used with the set; how- 
ever. the hyfiux type, shown in 
the photo, gives excellent re- 
sults with this receiver and is 
therefore recommended. The 
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How to Make Low-Loss Antenna Connections 








^TIiCUS aerial gymnasts grasp 
each other^s arms in perilous 
acrobatics, each holtiing the oth- 
er's wrist. Grasp your wrists in 
the same manner and observe 
how your fingers twine naturally 
over the forearm, The strongest 
mechanical splice for antenna 
■wire is made in the same general 
manner, as illustrated in Pig, 1, 
When solder is sv7eated into 
these tight turns, the junction of 
the two wires is stronger than the 
wire itself. Not alone does this 
Insure a permanent antenna In- 
stallation but the low resistance 
of the joint permits maximum sig- 
nal strength from distant stations to reach 
the receiver. 

To join a flexible insulated lead-in to a 
stiff antenna wire of the usual No, 12 or 

14 enameled-copper variety, carefully 
scrape the insulation from both wares; 
twnst the strands of the flexible wire tight- 
ly and start a single winding with one 
turn-back loop as shown in Pig. 2. The 
turns are then pulled tight and the joint 

15 w^ell heated with the soldering iron be- 
fore applying the solder as indicated in 
Pig. 3, The connection at the right in Fig. 
4 is recommended when a flexible lead is 
to be joined to the end of a heavy whre. 
Remove the necessary' amount of insula- 
tion from each wire and make a loop of 
the stiff wdre; knot the flexible lead to the 

iCuntjnucd itt 150A| 








Righif N on-Dituetiontil yerfieaf-* 
Cnpacrfatrcie Typt j4jiffnn4 for Con- 
ge^tmd Locations W/irt€ fiower-Line 
lntm:rtmrf nef f# T routttmmonti^ j th* SO- 
Ft. Piptf If Afdwnfflfl an a pfuSf-Pdlc 
fnmutator and Tupped a Coppor 

Ftuah Boiii including tht Vi^al Lights 
ning Arr^itor in thr Lead-iit, tht Cast 
Should Nat Exceed Two 



COfPEB BAU 



fOKRUeMED 
GAkVAr«P£^D-^lF^ON 
GUTTER PrpE 



IhftULAtOftSJNSERTEO 
V m [jkiT vf\PSS 



PtPi X 
rests 0*l\ 
TAPERED EnX 
OFLAReEGLA^ 



LtAU-r»< 

GOLC^ERED HE^ 

LEAD; IN 

OHLfl**B/!A\ ‘ , 
5 CRfw/j AV , 



Plug and Sachot Cabt* Corta *€^ 
ton for Powrr S*iSU*i*^or 7 ' *Mt 
Sett: Metdt Cover Shitidt Can- 
nmetiont 



MFTAL STRAPS HOLD 
■MOUHtriNO BOARD 
ON niooE 



METES 



/ ANGIE 
r drilled 
AND 

' TAPPED 
TO FIT SIDE 
■OF METER 



GUT Wtft.ES FASTENED TO 
^ SCREW EVES 



Btlow, Stott Cut through Tube I 
Bate TTfdirf* l.fuA'afc Cottmt in ' 
Exporimental Ultra-Short tVavm 
Rtctii/*rM 



Abotto, Standard Wirt-Wound 
Volume Control to Which u 
SurjfcA May Be Added, Now 
AvedniBlP to Exporlmentert 
and Service [Mont Back Cover 
it Armoi'eifi Qttichly ond Re- 
placed with |fAe Switch Cover 
Plate: Rigi^it Smalt MclaJ 
Angiet Pcrrktt Mounting of 
Flush-Type jiitetert in Stight- 
iy Overtime fiolem. Enabling 
the XinaTei^i- to Utt Panel 
Jtfof’frjdl Salvaged from Dis- 
carded Equipment; Below, 
Ceramic-Type Tube Saehett 
with Adapter Plate, for High- 
Gain SAarf-Tf'pve Supff-f 
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lead Left, Porcelain^^anSrsT 
RUNS THROUGH Mounted otFMetai Chat- 
HDLE IN CHASSIS oie without Spacing 
Buehingo; fAe Slot If 
Out lined and Several 
Small Holer Are Drilled in the Center 
to Start a Hach-Saw Blade; Ende of 
Stripe Are Bent Over and Drilled ta 
Fit Sachet Mounting Hole*; Right, 
Film Afolr* Good 5 upp 4 t^f for 

Inealated Terminal Strip 
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to Qpm^Ts of battery 



it 1 E'ive-Band Phone Monitot for Amateurs 



operate refe®\%fs; 
The old and new methods are illustrated 
in /Figs. 1 and 2; no ’wiring changes are 
necessary in the set. The socket holes are 
Blunged to prevent wrong connections. 

/& 

Compact U* Transformer Has Iron Coi^e 

Extremely small ^ 

iron particles, 
treated with an 

insulating materi- ^ 

al, form the core 
of this compact 
i.f. transf 



ormer 
shown with one of 
the new all-metal ^ 

tubes. Perform- ' 

ance equal to, or 

belter than, that obtained from well 
designed large air-core coils is claimei 
for tliese midget transformers which oc 
cupv^ibout one-half as much chassis space 



Amateur t*^hont Monitor Showing Toning Dial and 
Bond~Changtng Switch Moantcd oit Front Panct 



This well-shielded monitor may be used 
in the same room with the transmitter or 
even by the operator himself, to detect 
carrier hum or audio distortion in any 
form. These faults can be heard immedi- 
ately and corrected in the transmitter. It is 
a humless well -filtered unit with self-con- 
tained power supply, and has a continuous 
range from 5 to 200 meters. 



Pin g-and -Socket B- Battery Connections 



A first-aid kit in loud-speaker work: 
enables the service man to make quick 
repairs and solves one of the major prob- 
lems in radio trouble shooting. Special 
tools and replacement parts are included* 



C Blueprints covering radio construction 
articles in past issues can be obtained forj 
25 cents each; w'hen material lists are noV 
included in the articles, these are available 
without charge on receipt of postage* 



J Wrong connections, shocks and unsight- 
^ ly leads are eliminated by plug-and- 
socket B and C- batteries recently offered 



NEXT MONTH — How to Build 4 he Improved Little Giant Portable A*C*-D.C* 
Broadcast Receiver. The 193fr model of this popular little 4-tube set has the fol- 
lowing features; airplane -retype dial calibrated in kilocycles; 2 pilot lights; improved 
dynamic speaker; get^^ police calls; low cost; easy to build; fine tone and range. 








TENCILING 



By GEOFFREY ARCHBOLD 

'"["’WO of the chief objections to the usual 
^ type of stencils for decorating are their 
general flimsiness and the presence of the 
ties that hold the parts together. There 
are several ways of evading or remedying 
these mechanical limitations. The devices 
suggested in this article are for the rela- 
tively simple type of stencils used in wall 
decoration or in the midtiple production 
of signs, toys, furniture, textiles, etc. They 
are not intended to supplant comp>osite 
multiple stencils, or the screen-process, 
u-i i— used in cases where either of 
are inadvisable or unavailable. 

Ties of the customary type make the 
transferred design unduly spratty and 
complicated, and this sort of lettering or 
decoration, which is otherwise a fine piece 
of craftsmanship, carries with it the im- 
pression of cheapness, so often associated 
with stenciled work. In lettering, for ex- 
ample, the letters A, B, D, O, P, Q and B 
require ties to support their centers, (un- 
less double stencils are used) and many of 
the other letters require ties to strengthen 
the stencil. In thin sheet- metal stencils, 
the usual tie is necessarily of noticeable 
width. By substituting wire ties and cut- 
ting out all of the design, tie marks can be 
eliminated. The ties are bent over the 
open areas of the stencils, enabhng the 
user to get paint under them readily, and 
the ends are soldered to the solid parts. 
Copper or brass wire, of a gauge suffi- 
ciently heavy to hold the parts of the 









Stmncilrng T*^hni^uu £naht*t FO'if to V*0 
Sim/ilm DmKign^ to Obtain Striking EfftatMj Stoncil- 
ing withoat Ti* Morkt Off**t* th* Imprtttion of 
ChtttpnttM Otton Aatociatod uiiih SttnsiUd Work 
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firmly in place with weights or thumb- 
tacks and solder the wire ties in place as 
needed* The other method is to cut out 
the design, leaving one or, at most^ two 
tiny shreds of metal, in places where the 
soldered tie will not touch, in order to re- 
tain each free portion. After soldermgj all 
retaining shreds are carefully cut off* 
Repeated boating of the brush on a 
sheet*-meial stencil in constant use tends 
to hammer it out of shape* This is difficult 
to remedy in the more complex stencils 
cut in Intricate designs or lettering, but in 
simpler designs, particularly those used 
for adding a second color, it is not difficult 
to make a thin wooden stencil that is al- 
most indestructible* After appl 3 ring the 
design to a square of any close-grained 
wood about ^4 in. or less in thickness, it 
is cut out w'iih a scroll saw, or with a 
chiseL The edges should be beveled to an 
angle of 45 to GO degrees. It is then given 
a few coats of shellac or thin varnish. If 
such a stencil is in constant use, additional 
coats of finish should be applied at regu- 
lar intervals, as the original wears away 
wdth use. Wooden stencils having no free 
parts have a distinct advantage over sheet- 
metal stencils in that it is possible, to e 
far greater extent, to cut the wood into 
various projecting points* tongues, and 
similar shapes, which wotdd either bend 
out of position or break off entirely In thin 
sheet-metal construction. The wooden 
stencil does not beat out of shape and, if 
precautions are taken against warping, it 
always lies much flatter and in closer con- 
tact with the surface to be painted than a 
sheet-metal stencil* When not in use, 
Wooden stencils should be cleaned and 
dried and placed under a suitable weight 
betw^een tw^o flah heavy boards to prevent 
warping. It is also advisable to keep them 
in a dry place at a mediurn temperature. 

In slightly more complex designs, par- 
ticularly those having free parts, a wire 
tie may be used to hold the loose parts in 
position, as previously described in the 
construction of sheet -metal stencils. It is 
unnecessary to arch the wires in this case, 
BS the thickness of the wooden plate gives 
the same effect. The wires should be at- 
tached firmly to the wooden plate by 
means of small staples* If they penetrate 
the plate, the projecting ends may be filed 
down flush. 



WfKtd SttneiU ufiik BtvtUd U'Acrt Coated 

with Shfliett 9T Vflirofi'ft, Art Ytry Durablt; 

Frmm Part^ May S€ Httii in Petition with Tit Wirta 
Htld to the iVoed with Small Stapler 

stencil rigidly, is used, and the ends should 
be flattened to permit a good contact for 
soldering* In the case of letters or designs 
having free portions two methods may he 
followed in soldering the free portions in 
place. One is to cut out the entire design, 
leaving no ties or attachments of any kind, 
and save the letter centers or free por- 
tions of the design. Lay the pieces on a 
smooth^ heatproof surface, keeping them 



BOA 



IUDS. OT WIHI ULU 
samEacfl-ni j.TiNqn. 



Arched Winc Ti**t Soldered to Sfutet-Metnl 
Stenciim, Hidd the Free ar Wcafr Partm in Po- 
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Three-Story Beverage Cart Has Sliding Trays 
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With its removable trays at three levels 
and side members that narrow toward the 
top, this castered beverage cart is a stable 
piece of furniture of either walnut or pine* 
The odd-shaped legs are band -sawed 
from a single piece^ as indicated in the 
lower left*hand detail, and are reinforced 
at the “hips*^ with dowels to prevent split- 
ting at these points. Horizontal tray sup- 
ports, fitted with slides of quarter -round 
molding, are doweled to the legs, the bot- 
tom supports being fastened to heavier 
pieces carrying the casters. Two l^-in. 
dowel tie rods across the top of the leg 
assemblies serve the dual purpose of hold- 
ing them together and of strengthening 
the upper hips* All joints and dowels are 
close fitting and are fastened with casein 
glue. A handle bracket assembly is shown 
in the upper center detail, and is attached 
with dowels and glue. Trays are a single 
panel of wood bounded with a molding. 



Furnace Grates Bridged with Pipe 
to Burn Fine Coal 

Here is a simple method 1 used to con- 
vert the grates in my furnace to handle 
buckwheat coal, which is very fine and 

falls through or- 
dinary grates* 
Lengths of 2-m* 
iron pipe were cut 
to fit between each 
pair of grates as 
shown in the 
drawing, thus 
bridging the wide 
openings between 
them. The pipes 
will not be dis- 
lodged from their 
positions if care is 
taken when shaking the grates. — Edward 
Apfelbaum, Philadelphia, Pa. 
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Prop Has Coil Spring io Take Up Slack 
in Clothesline 




Spring Crt Forked ClofhetJinm Frop Keep* Off 

Ground and Utlpt to Hold Lina Taut 



Consisting of a forked pole, this clothes- 
line prop is unusually effective in that it 
not only keeps the wash ofT the ground, 
but tends to keep the line taut. The arms 
of the forked end are notched to receive 
the line, while a coil spring fitted with a 
hook at one end is fastened in the crotch 
with a large screw eye. When hooked 
over the line, the spring holds it In the 
notches and at the same time takes up 
some of the slack. 



Fowl Cannot Fly Out of Pen 
When Wing Is Weighted 

Instead of clipping a fowl^s wing feath- 
ers to keep it from flying over a fence, 
wrap a short piece of wire solder around 

the three largest 
feathers of one 
wing. The solder 
not only prevents 
full spread o£ the 
wing for flying, 
but also weights it 
down so that any 
flight will be made 
in a circle. The 
same result may 
be attained by 
wrapping the 



feathers with adhesive tape, inclosing a 
small pebble or other similar weight* — 
G, E* Hendrickson, Argyle, Wis. 



Hip Boots Reinforced at the Folds 
Will East Longer 

Hip boots, un- 
less suspended 
from a hook when 
not in use, are 
usually folded for 
storage* This 
creases each boot 
in the same place 
until the fabric 
eventually cracks 
and causes leakage 
at these points. If 
cold patches, such 
as are used to re- 
pair inner tubes, are applied at the folds, 
the life of the boots will be prolonged. 



Homemade Rheostat Controls Speed 
of Small Motors 

Small electric motors of the series or 
universal type may be connected to this 
rheostat so that their speed can be re- 
duced to any value desired* The rheostat 
is made by winding Nichrome wire on a 
strip of mica, the edges of which have 




NichramB Wire Wound on Strip at Miaa lHaiiet 
Mheoatat to Control Speed of Smalt M at orr 



been nicked to keep the turns of wire 
spaced properly. For 6-volt motors, No. 22 
Nichrome wire is suitable, while No. 30 
should be used for 110- volt motors. 
Amount of wire needed will have to be 
determined by experiment, as the resist- 
ance varies with different motors. Start 
with plenty of wire and gradually cut it 
down to get the desired resistance. 






PART U— OCCASIONAL TABLE IN BLACK AND ALUMINUM 



By W. T. Warde 



I ■’HIS occasional table reflects the recent 
trend of the modern to simple lines 
and subdued color contrasts. Your choice 
of materials can be aluminum, 
wood and Bakelite, or, for the 
Bakelite you can substitute - I ^ 
Micarta, the new resin plastics, 
or ordinary plywood, which 
can be finished to resemble 



Bakelite closely. By this sub- 



stitution you can lower the ; v 

first cost considerably* ■ 

A two-tone inlaid top, two 
shelves of Bakelite and a hard- 



wood base come first. Figs. 2 and 3 picture 
the top, shelves and base* The wooden top 




disk and the base, recessed for a lead 
weight, are easy turning jobs* The circu- 
lar Bakelite and aluminum disks can be 
“ "s^'ed to the rough size and 
finished with a sanding disk. 
While the wooden parts arc 
still in the lathe, lines are 
scribed to give the location of 
the holes as indicated in Figs* 
2, 3 and 5, Then you finish the 
base and the top disk with two 
coats of black enamel, rubbing 
the last coat to a dull gloss with 
pumice and rottenstone* The 
Figs. 1 and 2, is easy* First, you cut 
the silhouette from %-m, flat alumi- 
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num* Lay it over the Bakelite disk, care- 
fully scribe the outline, and saw out the 
waste. Then file to an exact fit. 

Now the legs* For these you will need 
three pieces of %-in. aluminum tubing 
with Mfl-in. wall. Each piece is 48 in. long. 
The bending jig to be used here Is the 
same as that described in the previous in- 
stallment of this series* The tubes are 
first filled with clean, damp sand, and the 
ends plugged with a }/k by 2-in. length of 
dowel, Nextj each leg is to be fitted with 
two collars cut from %-in. aluminum tub- 
ing, However, only the low'er collar can 
be put on the leg at the present tune. Fig. 
6 shows the location of the two collars 
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which serve as supports for the shelves as 
you will see from Fig, 2* The metal rim 
about the wooden top disk, Fig. 2, consists 



MATERIAL LIST 

1 piece 1 5? S n a-'ln. himh 

1 pfecft ^ X ISx IS-tn, birch 

2 piecet Vt ^ t6^ia. nak«Lit« 

I piece TilSii IS^in- Bluminuin 
I piece ^ X t4 X 14-in. Bxkelit« 

4 I -IB. diameter buttoa maids Or ball fECt 
1 IZ-ft. I«nflb bxU'hard W*in. alumimim lub- 
iufi Na, IB ra. 

1 B-tC. lenftb bxlf-hard %-in. alumintim. tub- 
ing, Nd, IB gu,. 

I B-in. length Kxif-hftrd %-in* nlumiDUm tub- 
ing, Nfi, IB 

a l-im. atrips hxJf-haird xluminum. aheet 20 ill. 
Janfi \a. 20 xa, 

t piecE B-iu. equare haU-hnrd aluminum Hb«i*t, 
^ in. thick 

1 picCa bardwood dowel 24 in. lonff 

2 lba+ pif lead 

3 duralumin wood (ccewb, rmind bead, % in* 

Lan^ 

B dumliunin wooit tcrewa, flat head, t ^4 bl. 
lonf 

B duralubiin wand acrewa, flat bead, I % in. 
Inof 

B aluminum riveta 1 iu. lonc 
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of three segments cut from strips of 
No* 20-ga, aluminum. One edge is bent at 
right angles as in Figs. 4 and 7. From this 
same material make three clamps as in 
Fig. 4, and youVe ready to assemble. 

To begiUt you press the curt^ed ends of 
the legs into the base and fasten with 
screws as in Fig* 5* Then drill holes for 
screws in the curved section of the tubing 
as in Fig. 5, the screws holding the ball 
feet* Now you set up the center tube and 
slide the lower shelf down over the legs 
until it rests on the collars. Then di'ive a 
single screw through the shelf into the 
plugged end of the center tube. Next come 
the upper collars, and on top of these, the 
upper shelf with the second section of the 
center tube screwed in place. Follow with 
the top, the assembly of which is clearly 
showTi in Fig. 2., Screws hold the alumi- 
num overlay, but the top overlay must he 
fastened to the aluminum disk with Liquid 
solder. Clamp the parts together until the 
solder sets. 



A mold lor the lead base weight can be 
made by recessing a block of wood, the 
recess to be % in. deep and 4 in. in diam- 
eter. After you pour the lead, remove 
the casting and drill two or three holes 
near the outer edge, then fit into the re« 
cessed base and fasten with screws. 

Now to finish, you will need to do some 
smoothing up with a file and fine emery 
cloth. After this, ah that remains is pol- 
ishing the metal with a gcKid metal tiolish. 
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Lengths of Vipe Joined Single-Handed 
When Using This Guide 




* It’M Affl Trifk ftf /flin Lang of Pip« if a Guril« 

/r C/amprcf Ihc £n<f One Pi>c« 
v' 

-V When joining two long pieces o£ pipe 
■^single-handed, this guide will make the 
job easy» Simply clamp a piece of heavy 
^ sheet metal around the coupling at the 
. end of one pipe, allowing it to project to 
•-guide the threaded end of the other pipe. 



Eave Troughs Bolted to BuUding 
Are Removable for Painting 



^ " Most eave troughs are painted only 
where exposed to view, and the inaccessi- 
^ble parts are left to rust* By installing 
^ '^them so that they will be removable with- 
out involving much work, their entire 
surfaces can be painted periodically, with 
the result that the life of the troughs will 
be prolonged for years. A good method of 

^ making eave troughs removable is to bolt 

>■ 







if Eaitm Troughs Arm Bo\t*d to Building They Can 
Bt fo Paint Parts VtaaUy tnaccessibl* 

- ^ ^ 





them in place as shown in the detail. Holes 
% in. in diameter are drilled at regular 
intervals in the side of the house and then 
plugged tightly with short pieces of brass, 
which have been drilled and lapped to 
take brass rods. These are threaded at the 
ends and are inserted through the troughs. 
Nuts on the other ends hold the troughs 
firmly in placen 



Pickling -Jar Compressor Is Adjustable 

In pickling meats at home, it is essential 
to keep them submerged in a brine solu- 
tion. This is usually done by placing a 
board over the contents' of the jar and 
weighting it down with a stone, which is 

rather unhandy, 
especially when 
portions of the 
contents are to be 
removed occa- 
sionally. A belter 
method is to at- 
tach a wire bail 
under the rim of 
the jar and use a 
notched stick for 
the compressor as 
shown. By placing 
the lower end of 
the stick against the board and pressing it 
down, the bail is made to engage one of 
the notches to hold the moat submerged. 




Motor Speed Reduced with Hand Grinder 

For obtaining 
slow motion in 
animated window 
displays, for coil 
winding or for any 
other purpose 
where a speed- 
reduction unit is 
needed, a hand 
grinder will oftea 
do the trick. Of 
course, it must he remembered that a 
grinder should be used only for light work 
of this kind. Belt the motor to the emery 
stone and substitute a pulley of the de- 
sired size for the grinder handle. When 
winding coils the spool on which the coil 
is to be wound may he fastened to the 
handle shaft. 
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Large Pipe Is Painted on Inside Surface 
with Sponge Swab 




Sp^tngK, ComprmMMtd brntuiaan S firing HoliiarM 4fl 
Small Fipa, Fitm Snagly inritim Largm Pip* 



On a job where the inside surfaces of a 
number of 2-in, pipes were to be painted^ 
a swab of the type shovm was rigged up 
to do the work quickly, A length of ^-in. 
pipe was threaded back several inches 
from one end^ after which two nuts and 
four pieces of spring steel were assembled 
on it to hold a sponge as shown. In use, 
the sponge end of the tool is dipped in the 
paint and then pushed back and forth 
through the pipe to leave an even coat on 
the inside. 

Correct Developing Time Is Checked 
Against Sample Negative 

Difficulty of 
knowing when to 
remove a negative 
from the develop- 
er is overcome 
easily by using a 
sample negative of 
correct density 
and contrast. Coat 
the back of the 
sample evenly 
with a good grade of white enamel, which 
has been mixed with an equal amount of 
thinner. Then fasten the sample over one 
side of a ruby lamp with adhesive tape. 



By holding a negative that is being devel- 
oped in front of the other half of the lamp, 
you can judge if it has the correct density. 



N^kties Held on Crimped Coat Hanger 

By crimping a 
wire coat hanger, 
you have a holder 
that will keep 
your neckties in 
neat order. The 
wire can be 
crimped easily 
with a pair of pli- 
ers, the raised portions of the crimped wire 
keeping the ties separated. 



Steel Scrapers Protected against Nicking 

A block of wood, having several saw 
cuts as shown, makes a good holder in 
which to keep your steel scrapers to avoid 
nicking them, which often happens when 

they are kept with 
, other tools. The 
' holder should be 
screwed to a wall 
within convenient 
reach from the 
workbench, — Ed- 

ward J. Hartel, 
Jamaica Plains, 
Mass, 



Sharpening Glass Cutter on a Lathe 

Glass cutters 
need not he dis- 
carded because 
the cutting wheels 
have become 
dulled as they can 
be sharpened on a 
lathe or drill press. 

Turn a wood disk 
or short cylinder 
and then, holding the glass cutter against 
the rotating disk as shown, press a piece 
of emery board against the cutting wheel 
at the proper angle to give it a new edge. 



f[When the draft on a boiler or furnace 
door sticks, lubricate it with powdered 
graphite rather than oil, which burns off. 
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Hot-Dish Mats of Stippled Tin Are Lasting 




DecarvteA hy Strppfmg rn Intiial&i 
or Oth^r D^tignt, Th*3t Good Gtft^ 



These mats, made of tin backed with 
^-in. wood blocks, preferably plywood, 
have an advantage over the usual types 
in that they are practically indestructible 
and can be made in unlimited designs. Use 
soft tin of medium weight and cut it to 
the size desired, allowing enough overlap 
at the edges to bend down over the sides 
of the block. First shape the tin over a 
block of the same size as the backing 
block to be used. Then, with a hammer 



and a large nail, stipple in the design. To 
simplify this work, first trace the design 
on a piece of paper and cement the latter 
to the tin. Then you can stipple right, 
through the paper, thus avoiding errors. 
After the stippling job is done, remove the 
tin to the backing block and tack it to the 
sides with small brads. To protect finished 
surfaces, cover the bottom of the mat with 
felt, using glue or rubber cement as an 
adhesive. 



Roll Film Is Developed in Regular Tank withThis Holder 



Wrapped spirally around two film hold- 
ers, roll film can be developed in a regu- 
lar tank. The holders are bound together 
tightly with cord so that the layers of film 
will not touch each other. Also, take care 
in wrapping so that the turns do not over- 
lap. Regular metal clips may be used to 
fasten the ends of the roll to the holders. 
— Fred G. Korth, Chicago, 



Wallpaper Patches Made Uiuioticeahle 

When repairing wallpaper, use a patch 
which has first been placed in the sun and 
faded to the approximate shade of the old 
paper. Do not use a square rectangular 
piece, but tear It so that the edges will be 
irregular. By matching the designs on the 
paper and using this method of applying 
the patch it is scarcely noticeable. 
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TAPE/^ED 
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I NSTEAD of a ski on each foot, which 
most beginners find rather hard to 
manage, here is a single ski upon which 
the rider sits comfortably. It is especially 
intended for use on soft snow* Handholes 
in the low seat, and a couple of footrestSi 
help the rider to maintain balance. Direc- 
tion of movement is influenced by leaning 
toward either side. A variation of this 
idea is the single -run tier scooter, shown 
in the two circles* The runner is short and 
has an iron shoe, for use on hard-^packed 
snow or ice. The high seat, which has 
handgrips underneath, requires greater 
dexterity in balancing this than the ^ki* 
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This "bi-skee^" is especially" designed 
for use as a winter coasting bicycle. It 
is made of white pine with the excep- 
tion of bearing brackets, hinges and a 
few fittings. Dowels and plywood gus- 
sets reinforce ail joints, waterproof 
casein glue being used wherever possi- 
ble. The brake pedal takes the place of 
the usual bicycle foot crank. 

The toboggan appears much like the 
conventional design, but it is narrower 
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and ha£ a higher dash. Of course, where 
this size is used, the tracks should be pro- 
portionally narrower. The spruce slats are 
thoroughly steamed and are then bent 
over the form, being held down at the 
other end with wire. When the slats have 
all been bent, they are straddled with a 
yoke so they will lie flat. After drying for 
48 hrs. in dry weather, the slats are re- 
moved and assembled to maple cleats by 
copper-riveting. When the job is finished 
apply several coats of shellac, rubbing 
each with steel wool when dry- The finish 
coat is sandpapered and w'axed. 

The motor-driven scooter has wrought- 
iron runners, a single one at the front 
which is used for steer ing,^and two at the 
rear. The spur wheel is covered with a 
guard and is driven by the belt only when 
the foot pedal is depressed. Motor-control 
lines should be handy on the steering bar 
and a foot brake should be provider 
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^Kxck” Taken Out of Gun with Recoil Pad 
of Sponge Rubber 
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adhere to the card in beautiful mottled or 
marble designs. This idea is also adapt- 
able to bordering your stationery by sim- 
ply dipping the edges of each sheet into 
the water in the same way. 



^^Hot-BotUe’’ Cup Held with Paper Handle 

Grasping a hot 
cup of coffee from 
an insulated bot- 
tle in your bare 
hands isn't much 
fun, but you can 
manipulate it eas- 
ily with a strip of 
paper^ folded over 
several times and 
then slipped around the cup. The ends of 
the improvised handle serve the purpose 
of an “ear” and, as paper is a good insu- 
lator against heat, there wiE be no danger 
of burning the fingers. 




4- 



Why bruise your shoulder with a heav- 
ily loaded shotgun when you can make a 
recoil pad for a few cents? Cut off a length 
of inner tube, of a size to stretch tightly 
over the stock, and slit one end as shown. 
Slip the tube over the stock and place a 
p^ece of sponge-rubber pad against the 
^ butt plate. The pad should be trimmed to 
the same shape as the plate. Then cement 
the tube over the pad, first the upper and 
lower flaps and then the side flaps over 
j-*them. — George J, Thiessen, Fremont, O. 
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Marbleizing Cardboard for Sign Work 

Amateur show-card writers, who have 
admired the vari -colored marble effects 

on cards displayed 
otL tOLon in store windows, 
will be surprised 
to learn that the 
production of such 
background de- 
signs is extremely 
simple. A deep 
pan is filled with 
water and several 
drops of ilifferent 
oil colors arc add- 
ed. As the oil rises to the surface, the 
water is stirred and the card immersed in 
it, edgewise. When lifted, the oil colors 
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Noisy Washtub on Wall Silenced 
by Tight Grip of Spring 

If you are in the 
habit of hanging 
your washtubs 
and boilers on the 
side of a porch or 
outbuilding, fasten 
the lower handles 
with coil springs 
as shown. This 
wiU keep the tubs 
from being blown 
down, and will 
also keep the wind 
from swinging them against the building 
which is especially annoying at night. 
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Protecting Coils of Electric Heater 

Spread over the 
exposed heating 
coils of an electric 
hot plate or stove, 
magnesium oxide i| 
powder protects ictictiwwwu 
the Nichrome wire 
against air, which 
soon oxidizes it 
and causes the 
coils lo bum out 
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prematurely* Pack the powder hrmly into 
the grooves of the coil holders and level it 
ofT with a straightedge. Heat from the 
coils soon fuses the powder to a solid mass. 



Bookrest Slides in Curiam Rod 

Nailed to the underside of a bookshelf 
top and fitted with a follower^ the chan- 
neled part of a telescoping curtain rod 
will be effective in keeping books upright. 

The foil ower is 
merely two strips 
of heavy sheet 
brass bent at right 
angles near the 
upper ends and 
soldered together 
to form a tee, a 
third strip being 
soldered across 
the top of the tee 
to strengthen the 
assembly. Or^ if 
desired, you can 
use two pieces of 
flat iron and weld them together* In use, 
pressure of the books against the follower 
causes the horizontal part to bind in the 
curtain rod and keep it from slipping* The 
follower is adjusted by relieving the pres- 
sure so that it can be moved*— Lester P, 
Young, Culver, Ind* 



Eavc Splash Plates Protect 
Your Home 

Pushed under 
the shingles and 
then bent dow'n 
into the eave 
troughs, a strip of 
sheet metal will 
keep water from 
being blown un- 
der the edge of 
the shingles where 
it may cause the 
wood to decay by 
keeping it damp 
for several days at 
a time* This idea 
also holds true on 
porches that are covered with a canvas 
decking as shown in the upper detail.— 
L, H* Georger, Buffalo, N* Y* 



Outdoor Aviary Equipped with * Vestibule' 
So Birds Won't Escape 




Bath Doort Shovtd Ba Fittad imth Cait Spri/lgM and 
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By building an entrance with two doors, 
the bird fancier can enter his aviary with- 
out any possibility of the birds getting 
away, because only one door is opened at 
a time. In case a bird does escape into the 
entrance, you can get it back into the 
aviary again before the outer door is 
opened. 

Two Pairs of Trousers Hung on One 
Hanger with Spring Clothespins 

Screw'od to the crossarm of a wooden 
coat hanger, four spring -type clothespins 
enable you to suspend two pairs of trous- 
ers from the hanger so that either pair can 
be removed without disturbing the other. 
The clothespins 
are screwed in 
pairs to opposite 
sides of the cross- 
arm, which then 
serves as a spacer 
between the 
trousers so they 
can be hung up or 
removed easily. — - 
Bob Ruskauff, 

Long Beach, Calif. 
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PART I— BUILDING THE CHASSIS I 



CTYLED in the latest streamline, roomy ^ 
yet light and sturdy, this trailer affords 
you all the comforts of home. “Roadabil- 
ity" is assured by a clever arrangement of 
interior fittings to give an equal distribu^ 
tion of weight. An underslung axle of 
unique and original design maintains a 
low center of gravity and at the same time 
provides a spring seat as close to the wheel 
as possible. The tubular construction of 
the axle reduces the unsprung weight to 
the minimum. 

Construction begins with the sills. Fig. 1 
gives you a perspective view of the under- 
frame assembled, and over in Figs. 4 and 5 
you will find the essential dimensions. 



The sills, A in Fig, 1, are of selected hard 
maple, 2V4 by 4 in, in cross section, and 
are joined by spruce cross members, B, 
1^4 by in. in section. All joints are 
mortised and secured with Mo -in* carriage 
bolts. Before you begin work, notice from 
Fig. 4 that all the cross members, except 
the ends, are spaced on centers. A section 
of each sill hetw-een the third and fifth 
cross members is rabbeted to take the 
fender as shown in Fig. 1 and the detail at 
the left in Fig, 5. With this rabbet cut at 
the bench you can mortise the sills and 
cross members. 

The care you use in mortising deter- 
mines to a great extent the rigidity and 
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strength of the frame. Accuracy in laying 
out the spacing and depth of the cuts and 
the use of a miter box in sawing down the 
shoulders of the mortises will assure a 
close fit* Scoring the depth of each mor- 
tise with a marking gauge will aid in chip- 
ping out the waste with a chisel, as the 
last few chips will break off at the scored 
line* Now you level two sawhorses on the 
floor and place the sills on these. Then 
with the cross members in place you can 
check the fit of all the joints and bore the 
holes for the bolts. When you bore 



these holes it will help to clamp the parts 
tightly together so that the bit goes 
through the two members as though they 
were one piece. Waterproof casein glue is 
used in all joints of the underframe. Now 
with this assembly set up and bolted to- 
gether, be sure, before the glue sets, to 
check the frame at each corner with a 
square. If necessary, put clamps on the 
frame to hold it in the square position un- 
til the glue is dry. 

Now youVe ready for the lower rails» 
fenders, springs, and the curved end mem- 
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bers- The cross members are halved at 
the ends to take the lower hardwood rails, 
which are 1^ by in. in section. These 
rails* part D in Fig. 1, are bolted to the 
cross members with bolts. There 

are two longitudinal pieces halved into the 
cross members directly over the axle. 
These form an opening for the water tank. 
Pig. 3 shows what you will want to know 
about the curved end members* F and G. 



This Shawm Exactly tht UnJcrframc t* A*- 

mtniblKd, Light AftrCtrfnlj withoat Sacrificing 

^igidiiy; on Undarmtung Tubular Axlt Affordm a 
Spring Mount dome to the and Rtductt Vn- 

tprung Weightf Streamlining ot tba Body Brgiitt 
urith (Ae CitriJreJ frame Pimees, Detaited in figt ^ 

Those at the rear are cut on a shorter ra- 
dius than those at the front. The lower 
detail in Fig, 5 shows how these curved 
pieces are bolted to the frame. You can, 
of course* make up the fenders yourself 
from heavy galvanized iron, but your tin- 
smith* with the equipment he will have at 
hand, can do a neater job in far less time 
and at a nominal cost. The fenders are 
cut on a IG-in. radius but not to a full 
semicircle, as they are only 14 in. deep and 
10 in. wide. Chevrolet front springs are 
mounted on the sills as in Fig. 1* the 
shackle brackets being bolted to the sill as 
in the detail at the right, The bolts hold- 
ing the shackle brackets should be a snug 
fit in the holes bored through the wood. 
It's a good idea to use lock washers on all 
bolts in the underframe. 

Now that youVe progressed to this stage 
you’re ready to start with the axle. As 
shown in Fig. 2* this is a simple affair con- 
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sLsting of tWQ wheel -spindle brackets of 
electric steel ioined with a cliro me -molyb- 
denum tube. You can buy the tube but it 
will probably be necessary to make the 
spindle brackets. The additional cost of 
this work will he money well spent, as 
this type of axle is so far superior to any- 
thing that can be improvised from stand* 
ard auto parts. After you get your axle 
made up as suggested in Fig. 2, you make 
a trial fit on the springs^ but do not at- 
tach the axle permanently to the frame 
as the latter must remain on the sawhorses 
tinlil the upper structure is set up. 

Two jobs remain to be done before you 
have the underframe complete. The first 
is making and installing the H-gaL water 
tank, which is dimensioned in Fig, 6 and 
shown in position in Fig, 4, Once again, a 
tinsmith can save you a lot of time and 
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bother in building such 
a tank. The filler pipe 
is made with an S- 
shaped bend so that when, the lank is in- 
stalled the top end of the pipe will project 
outside the sheathing. Two bradkels* bent 
from Hk by IVfe-in. flat iron^ support the 
tank. These are attached to the cross 
members with either small bolts or heavy 
screws. The next thing is the X-brace at 
Uie rear, and tlie I by 2V^-in. channel- iron 
A-frame, which carries the coupler and 
the caster wheel at the front. Details on 
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the constructidti of the A-frame are given 
in Pig. and the X-brace is shown in- 
stalled in Figs. 1 and 4. The A-frame calls 
for a simple w'elding job and the fitting of 
a busking to take the spindle of the caster 
wheel. The bushing can be made from a 
short length of tubing. The A-frarne is not 
installed permanently at this time as it 
would interfere with the body sheathing. 

You will need tw'o folding jacks to sup- 
port the rear end of the trailer when it is 
parked. These are attached to the sills 
with a bracket as in Fig. 1; they serve to 
prevent tipping and ease the weight rest- 
ing on the tires. Provide a reliable catch 
or hook so that the jacks will not drop 
down when youVe on the road. You can 
also get out the filler pieceSf C in Fig. 1. 
The position of these is shown in the en- 
larged detail at the left. These pieces are 
cut to fit but are not installed permanently 
until the studs, E, are erected. In connec- 
tion with the fitting of these pieces, see the 
lower detail in Fig. 5, which shows the 
curved end member, G, bolted both to the 
cross member and the filler piece, C. This 
assembly is not completed until the studs 
are set up at the four corners, as the studs 
are glued and screwed to the cross mem- 
bers before the filler piece is put in place. 
When you cut these filler pieces be sure of 
the length, Properly cut and fitted, with 
the studs in place, they contribute greatly 
to the strength and rigidity of the whole 
structure. Just now is also a good time to 
check the frame over for slight inequali- 
ties which might cause trouble when lay- 
ing the floor. A straightedge will show up 
any high spots on the cross members. If 
necessary, level up with a plane. To in- 
sure close fit of the studs, scrape away any 
excess glue where the cross members join 
the outer rails. For wheels you can use 
any of the standard wire auto wheels fit- 
ted with a 5:50 by 17-in. tire. Suitable 
bearings should be purchased to fit the 
wheel spindles. 

Now to finish up, you can give all the 
parts of the underframe two coats of 
black paint, a primer first, then follow 
with a body coal. It is well, in painting, 
not to cover those sections of the lower 
rail where the studs join the rail and the 
end of the cross member, as glue is to be 
used in these joints. 

(Td continued} 
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Name Is Printed on Photos with Flashlight 




Liffhttd Fiawhtightf taitfi 
tiv* C^trrying Name Placed over 

Lttt*, /< Held ftboLf# of 

Undeveloped Print to Expaeo 
SenMiti^d Paper 



Preferable to stamping or writing, this flash- 
light name printer permanently marks your 
photos by exposing them at one comer before 
developmentt so that your name, initials or 
monogram will appear in black as a permanent 
part of the photo. Use a flashlight hnvnng a flat 
ifiiis. Take it apart and solder a tin angle to the 



lens cap as showm in detail C to serve as 
a guide in getting the name uniformly on 
all photos. Then cement a small piece of 
frosted glass to the imderside of the lens A 
to diffuse the light, using a little table 
gelatin dissolved in water or a drop of 
Canada balsam. Next print your name on 
white paper with India ink and photo- 
graph it. Develop the film in contrast de- 
veloper to obtain clear lettering on an 
opaque background. Then cut out the 
portion of the film carrying the name in 

Drawing by Tracing Images 

By using a small plate-glass mirror and 
a tilting tripod top, arranged as shown in 
the drawing, any focusing type of camera 
having a ground glass, can be used to 
make drawings. Substitute a sheet of 
piain glass for the ground glass in the 
camera back, and if the back is not already 
equipped with a viewing hood, to keep out 
unwanted light, one can be made from 
cardboard. The mirror is fastened to one 
end of a narrow piece of heavy sheet met- 
al, the other end being clamped between 
the tripod and tilting top. Adjust the mir- 
ror at an angle so that the scene will be 
reflected into the camera lens. With the 
lens wide open and a sheet of tracing pa- 
per over the glass in the camera back, 
drawings are easily made. 



the form of a disk, detail B, to fit over the 
lens. Assemble the flashlight with the disk 
between the lens and the cap. In use, place 
each print, after it has been printed, but 
not developed, on the edge of a board or 
table and hold the flashlight above it as 
shown for about 5 seconds to expose this 
portion of the paper. Then turn ofl the 
flashlight before lifting it from the paper 
to avoid blurring the name, after which 
the print is developed in the regular way. 
— Ivan C. Luckman, Erie, Pa. 



Reflected through Camera 
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Irregular Lathe Turnings Sanded Eaaly 
with Tapered Abrasive Stick 




Stiik C6V*red utith Sandpaper Gttt #nifl ot 
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For greater ease in sanding various 
grooves in turned pieces, take a round, 
tapered stick and wrap it with abrasive 
paper. This permits getting into any 
groove or following almost any curve on 
a turning, and does a quick, efficient 
sanding job. 



Why Boiler Tubes Buckle 

It has been observed that when tubes 
in a horizontal water-tube boiler buckle, 
they bend upward, w^hile those in the 
fire-tube oC boiler buckle downward. 

When the steel, of 
which the tubes 
are made, becomes 
heated, it natu- 
rally weakens. 
Therefore, the 
hottest side is the 
weakest. In the 
water-tube boiler, the weakest side is on 
the bottom. The compressive forces act- 
ing on the tube, when in operation, are 
equal, and are opposite in direction, acting 
from the ends parallel with the tube. The 
hotter side compresses more readily than 
the cooler side. Therefore, in the case of 
the waler-tube boiler, the buckling is up- 
ward, For the same reason, the upper side 
in the fire- tube boiler is the hottest and 
the buckling is downward. Another con- 
tributory cause of buckling U soot and 



ashes, which are deposited to the greatest 
depth on the top or outside of the tubes 
in a horizontal boiler, and on the bottom 
or inside of the tubes of a fire-tube boiler. 
This deposit, of course, Insulates part of 
the tubes against heat, with the result that 
buckling occurs toward this part, — W, F, 
Schaphorst, Newark, N. J, 



Developing Photo Prints Evenly 

When certain parts of a photo print de- 
velop too dark before other parts reach 
sufficient depth, an excellent ^ ‘short stop’* 
is as follows^ Prepare a solution consist- 
ing of ^8 per cent acetic acid, 3 oz., and 
water, 1 qt* Before the print has devel- 
oped In the darker 
portions to the 
sufficient depth, 

Immerse the pho- 
to in the solution. 

This will stop de- 
velopment imme- 
diately. Then 
wash the print 
with water and, 
still under a safelight, apply developer 
with a cotton swab to the parts which will 
be too light. When they have almost 
reached the desired depth, immerse the 
print in the developer again until sufficient 
blackness is attained. This will eliminate 
all lines caused by “local'^ developing. 

Non-Slip Straightedge for Cutting Glass 

When cutting glass, a straightedge faced 
with rubber on one sidCi which is laid on 

the glass, will 
prevent slipping. 
A piece of inner 
tube is ideal for 
the purpose and 
is attached by ap- 
plying two coats 
of rubber cement 
to both the rubber 
and straightedge, 
letting the first 
coat dry before 
applying the next 
After the second 
coat has dried, the 
rubber strip is pressed into place, — A. J, 
Kaufmann, Los Angeles, Cali 
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PART II 

Wheels, Valve Gear and Motor Drive 

T)Y USING ordinary friction can lids, a 
couple pieces of brass and molten 
solder you can make model locomotive 
drive wheels without any machine work. 
Before you conclude that this results in 
crude work, look at Fig. 27, which shows 
a complete chassis ready for the electric 
drive. In this case all the wheels were 
made from can lids- Fig. 16 shows you 
how. Of course, the can lids for any set of 
wheels should be of uniform size and those 
selected have to be free from dents, bends 
or other imperfections. When using the 
can lid, you already have the tread and 
flange of the wheel virtually made to or- 
der, All that is necessary, is to add to 
each wheel three parts; a reinforcing disk, 
a counterbalance and a crank lug. All 
these parts are sawed from solid brass to 
the size called for on your blueprints. 
Then they are flni^hed before soldering 
and riveting to the wheel. The rivets can 
be made from soft brass wire. After you 
have these parts in place, turn the wheel 
over, flux the concave rim and fill it with 
molten solder. Then a bit of cleaning up 
with a file will make your wheel ready to 
mount on the axle. 

Finding the exact center of the wheel 
as in Fig, 17 is very important. Lacking a 
wood lathe you can use a polishing head. 
The hardwood disk is screwed on the ta- 
pered end of the poUshing spindle and 
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turned into round. Then it is recessed to 
take the drive wheel in a tight press fit 
and, with the work revolving, you can 
locate the center with a needle held in a 
pin drill, When^ after trial, the needle re- 
mains steady you have the exact center of 
the wheel Mark this for spotting with a 
prick punch. You can use the same hard- 
wood disk as a jig when you drill the 
holes for the main axles on the drill press. 
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To u*ie tlie jig In diilling Ihe axle 
holes you simply press Ihe wheels 
into the receiis until the flange U in con- 
taet with the edge of the recess all around. 
One detail in Fig, 21 shows. a simple jig 
for accurately locating the holes fo'i the 
cranhpins. With this jig made up, you can 
drill the axle and crankpin holes in a sin- 
gle operation. The dimensions for these 
parts are determined, of course^ from the 
information on your blueprints. 

Fig. 19 shows another method of mak- 
ing drive wheeE with a spoked web. The 
four steps illustrated tell the whole story 
of how you form the rim and flange with 
telescoping brass tubing. The third step 
show^s how a spoked web is cut from a 
brass disk with a base for the crank lug 
and counterbalance already formed, and 
the fourth step shows the assembly of the 
parts into the complete wheel with the 
crank lug and counterbalance built out to 
the required width. All the parts are sol- 
dered together to form the single unit. 
Looking across the page at Fig, 21 you will 
see that the same method is used in making 
up wheels for the lead and trailer trucks. 
Now, if you do not have telescoping tub- 
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ing of the right size handy, there’s still an- 
other way of making a suitable flange. 
The tread is made from tubing in the way 
just described, then you set the wheel in 
a recessed block as in Fig. 22, the recess 
large enough to take a length of soft brass 
wire in addition to the diameter of the 
wheel. Force the wire into the recess 
about the rim as shown and then flow sol- 
der into the joint. 

Once you have them center-driUed for 
the axles, wheels made by the latter 
method must be put through a finishing 
operation. Going back to Fig. 18 and the 
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iUuslratlon at ike left, you will see how 
your drill press can be utilized as a filing 
lathe» If you have been careful to center 
the axle holeSt your wheels are already 
concentric. All that is necessary is to ta- 
per the tread slighOy, smooth up the front 
and back faces, and round the Bange to 
the blueprint dimensions. To do this, you 
block up your drill press in a horizontal 
position any place where it is handy and 












provide a threaded spindle to hold the 
Work as in Pig, 18, 

As you will see, the ends of the chuck 
jaws afford a shoulder against which the 
wheel can be tightened. For good work, 
the speed of the drill spindle should be 
fairly high, about 2,000 r.p.m. To finish all 
over, you wiU need several sizes of small 
round and flat files. The trick in doing 
clean filing of this sort, is to keep the file 
moving in a straight stroke over the work, 
and at the same time to apply a light but 
uniform pressure. To taper the tread of 
the wheel, you would use a Bat file, and 
to file in the fillet at the point where the 
tread meets the flange, you should use a 
fine, round file. Following this procedure 
with such an improvised outfit, you can 
do a neat job of finishing your wheels. 

Just at this stage in the construction 
you make the side rods as in Fig. 20, which 
shows side rod and connecting rod for a 
chassis with eight drive wheels. This type 
of side rod has to be made with a flexible 
joint, a detail of which is shown. If your 
model has only six drive wheels, three on 
a side, then you use a rigid side rod as the 
center wheel is usually made w'lth a fiat 
tread, there being no fiange. When you 
are ready to drill the side rodst use the 
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locomotive frame as a jig, for it is impor- 
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as the drill will draw into the softer metal. 
So with the steel axle you drill a square 
of steel to a drive fit over the end and 
then drill for the pin. With the wheel you 
drive a length of brass rod into the axle 
hole. This method is shown in Fig, 23. 
Either way, you now fasten the wheels 
permanently to the axles on one side of 
the frame only, leaving the remaining 
drive wheels loose on the axles, but with 
all crankpins and side rods in place. Then 
with a pair of inside calipers, you set one 
side rod on the side opposite the loose 
wheels, either right or left, exactly in the 
horizontal position, and under the rod you 
place a hardwood block. Then clamp the 
rod to the block as in Fig, 23, Now with 
the calipers again adjusted, you set the 
opposite side rod to its lowest position, 
then fasten the loose drive wheels per- 
manently to the axles. This is a quick 
method of quartering the cranks and is 
sufficiently accurate for the electrically 
driven model, 

looking over Figs. 24 to 30 inclusive, 
you have the story of crosshead and valve- 



tant that the distance 
between the holes in the 
side rods and those in 
the frame be exactly 
the same. You can 
clamp the rods right to 
the frame and lay off 
the exact center-to- 
center distances be- 
tween the holes for the 
crankpins* This done, 
you are ready to set the 
wheels on the axles and 
quarter the cranks. In building either a 
V\ or ^-in* scale model you can do one 
of two things when fastening the wheels 
to the axles. You can make the axles from 
steel-rod stock and pin the brass wheels, 
or you can use brass rod for the axles and 
solder the joint. The latter is the easier 
method, and though not orthodox, is fully 
as good in point of utility* In pinning the 
wheel to the axle you cannot drill the hole 
for the pin half in brass and half in steel 



gear assemblies. Where given, the dimen- 
sions are, of course, only approximate and 
they will likely vary with the model you 
are building. However, in general design 
you will find these two assemblies much 
the same. Figs, 24 and 26, for example, 
show two types of crossheads and guides* 
The more simple of the two types of valve 
gears shown is that in Fig* 25* This is the 
type your blueprints will probably call for 
if you are budding a scale model 
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of modern design* Aside frorn lhe 
yoke, the whole alTair generally 
can be made of German silver or 
sheet brass, riveted loosely to- 
gether with brass escutcheon pins. 
Figs, SB, 29 and 30 detail the valve 
gear shown assembled on the 
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chassis in Fig, 27, which, is built to ^-in* 
scale. Here the parts arc of suFRcient size 
to permit the use of small bolts and ma- 
chine screws in assembling. Making cross- 
heads and valve gears for practically all 
models is purely a sheet-metal job, except 
the cross guides, and, in some models, the 
valve yoke. In Fig. 25^ the yoke is made 
up of stock brass in simulation of the 
casting ordinarily furnished in this par- 
ticular design* You can see the difference 
between this and the yoke detailed in 
Figs* 29 and 30. Also note that the link 
arrangement of these two differs, although 
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the same motion is imparted to the valve 
stem. Because of these variations in the 
design of model locomotives, it is well to 
make a close study of your blueprints be- 
fore you cut any materials* 

Now the last phase of the chassis con- 
struction — making and mounting the mo- 
tor drive* Figs* 31 to 37 inclusive cover 
this work in detail* Begin with Fig, 33, 
which shows the support for the motor 
frame, and also how^ it is attached to the 
main frame of the chassis over the trailer 
truck. This support serves the twofold 
purpose of providing a base for the motor 
and later for the engine cab when the as- 
sembly is complete. It is attached to the 
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tion of the motor involves the rewinding 
of the held and a £even-pole^ series- 
wound armature. Movement of the lo- 
comotive is controlled by an automatic 
reverse relay, which is operated by a sole- 
noid. In this instance the motor is made 
up from parts of a discarded auto-horn 
motor, odds and ends of radio equipment, 
small steel rods and pieces of brass tubing 
for the few bushings necessary ^ Fig. 34 
details the armature winding and the con- 
struction of the solenoid and relay. The 
relay contact drum is a thread spool of 
the dimensions given. To one end of the 
drum is attached a small clock gear. Each 
time the solenoid is energized by the dos- 
ing of a remote -control switch, it ad- 
vances the drum one- sixteenth of a revo- 
lution by means of the pawl acting on the 
dock gear, thus reversing the current La 
the armature windings. By omitting the 
solenoid and fitting a lever in a convenient 
position under the locomotive cab, the 
switch may be operated manually. 

Figs* 35 and 36 show dearly the bear- 
ing details, the motor frame, the brush 
mounting, and current pick-up shoes for 
inside and outside third-rail operation. 
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main frame as a separate unit, but in cer- 
tain designs and types It is made an inte- 
gral part of the main frame. See Part I 
in the January issue of Popular Mechan- 
ics. The motor detailed is designed as a 
drive for the Vfe-in. scale chassis shown in 
Fig. 27, and is of the universal type for 
operation on 18 to 25 volts. The construe- 



Fig, 37 gives the wiring diagram for op- 
eration with the relay, while the com- 
pleted motor, mounted on the chassis, is 
shown in the illustration directly above 
Fig. 37* The motor, as you will note, is 
built for a scale locomotive and in 

this size it will give satisfactory service, 
but if you are building a model in smaller 
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scale it will pay you to gel tKe 
ready-made motor. For example, 
you can buy a motor complete 
with worm gear and mounting 
yoke suitable for a Vi -in. scale 
modek all ready to screw' onto 
the chassis. The mounting yoke 
is usually a casting. It must be 
drilled for the shafh which car- 
ries the worm and is tapped far 
screws that hold the motor in 
place. Small motors of this type 
are already provided with lugs 
through which the screws are in- 
serted. It is very important that 
the worm meshes properly with 
the gear on the drive-wheel axle. 

To assure this, it will be neces- 
sary to do some careful filing on 
the lugs of the mounting yoke in 
order to bring it to the proper position on 
the frame. Another thing to be considered 
in this connection, is the size of the fire- 
box, as this generally accommodates the 
motor drive in small-scale models, It^s a 
good idea to determine this size before you 
mount your motor permanently, otherwise 
you may have to make some changes. 

Now, when you have the assembly com- 
plete, block up the chassis on a firm sup- 
port so that the drive wheels will turn 
freely* Check all the moving parts to 
make sure that they do not bind at any 
point, then connect the motor to the line. 
Put a few drops of machine oil on all bear- 
ings and allow the chassis to run under 
power for an hour or more. During this 



time you can check the operation of the 
worm drive, the action of the side rods, 
and particularly, the valve gear* If these 
parts show" any tendency to bind, now is 
the time to remedy the trouble. A free- 
running fit of the assembly assured, you 
can dismantle the chassis for painting. It^s 
best to use a flat black paint for the first 
coat, then black enamel, and Rnally Rnish 
with aluminum enamel on the wheel 
treads, side rods, and cylinder heads. 
Small, round brushes are best for this 
work as they carry only a small quantity 
of paint. Allow plenty of time for the paint 
to dry. Then your chassis is ready for the 
boiler assembly, 

(To be continued } 
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Inside of Boiler or Drum Is Inspected 
with Tube and Flashlight 
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For inspecting the inside surfaces of 
boilers, tanks, drums, etc., fasten a flash- 
light, preferably one of the ^‘pen” type, 
to one end of a long tube, insert the as- 
sembly through the bung and then look 
through the tube. In the absence of a 
suitable tube for the purpose, one can be 
made by \^Tapping heavy paper around a 
broomstick and fastening it with glue* 



Percolator Handle Is Removable 
to Prevent Charring 

To avoid charring a percolator handle, 
why not make it removable? The round 

heads of two small 
bolts are cut off 
and soldered to a 
strip of sheet met- 
al, which is in 
turn soldered to 
the percolator^ 
The handle is 
then slotted as 
shown to slip over 
the bolt hea^. In- 
cidentally, if your 



percolator handle does not lend itself to 
this alteration, the handle from an old 
electric sadiron is usually quite easy to 
convert for the purpose. 



Lunch Box Has Metal Initials 

Thin, metal let- 
ters of the type 
used on ladies' 
purses are handy 
to initial your 
lunch box. They 
will last the life of 
the box, and can 
be obtained at al- 
most any depart- 
ment store* The 
letters are pro- 
vided with small 
prongs for attach- 
ment which are 
inserted through holes punched in the box 
and then bent over on the inside* 



Dust -Mop Handle Has Flexible Joint 
for Cleaning under Furniture 

You can clean under low furniture with 
very little stooping if your dust mop hELs 
a flexible joint in the handle. Cut the 
handle in two and connect the severed 
ends with a piece of rubber hose, w-hich 
may be held in place with shellac or rub- 
ber cement. It is best to use fairly stiff 
hose so that the handle will be as rigid 
as possible for regular mopping*-^T. L. 
Moore, Detroit, Mich* 




It** E<uy to Dait Fio&rt tindtr Furm'fur* When Vou 
Have a Flexible Joint in the Map Handle 
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Double-Deck Fruit Holder of Aztecan. Design 
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Chipping at Random o Knt/9 
O-r Chiifti Gives the Appearance 
of Ancient Ax.ttC Workmanship 



1 3 'BOWL 



Constructed entirely of wood and hav- 
ing the appearance of ancient Aztec work- 
manship, this colorful fruit holder lends 
an ornamental touch to a dull corner. The 
job can be done wUh a keyhole or coping 
saw, brace and bit and a plane^ the parts 
being assembled entirely with dowels and 
casein glue. A square standard is mount- 
ed on a three-legged stool, and supports 
two wood chopping bowls. These are 
doweled to wood disks which are pinned 
to the standard with larger dowels. The 
wood, except the bowls, is ^"aged” by 
Toughening with a stifi, wire brush after 
burning it slightly with a blowtorch, or by 
chipping, gouging or adzing. A coat of 
stain followed by a rubbing down with 
rottenstone gives a pleasing antique cfTect. 
If the Inside surfaces of the bowls are giv- 
en one coat of clear shellac, the color de- 
sign to be done in bright hues will be more 
brilliant. Do not be geometrical wdlh the 
designs — let them be more or les.s irreg- 
ular in keeping with the Aztec idea. 



Hat Hack Made from Coat Hanger 
Is Carried in Suilca^ie 

If space in a closet docs not permit use 
of regular hat racks, or if you are staying 

in temporary 
quarters, you can 
improvise a hold- 
er for your hat 
from a wire coat 
hanger. Also, the 
holder is handy 
when traveling as 
it can be carried 
in the bottom of a 
suitcase and takes 
up no room. The 
hanger is bent to form a loop as indicated, 
after which the shank of the hanger is 
bent to one side at the twisted part so that 
a hat will not fall out. 



CDon^t mix glue in a glass container as it 
may break the glass when it dries. 
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Pointing Tool for Masonry Joints 
from Grooved Pulley 

Anyone can do a neat jqb of pointing 
masonry walls with a grooved pulley of a 
size to suit the work at hand. A clothes- 
line pulley is suitable for the purpose as it 
has a screw shank to which a handle is 
easily attached. In use, mortar is applied 
between the bricks in the usual way and 
the tool is run over it to give the hnishing 
touch. If the width of the groove in the 
putty equals the distance between the 
bricks a neat job will result 



CA piece of clear glass laid over your 
cookbook when using it on a table will 
keep it open and protect the pages against 
soiling^ adhesive tape over the glass edges 
will prevent cutting the hngers. 





BUILD YOUR BOAT THIS WINTER 



*‘WHAT TO MAKE” 

This 80-page Craftsman^s Guide is just 
crammed full of practical information and 
valuable reference data for the home 
workshop* It not only suggests hundreds 
of items that you can make, but also tells 
where to purchase hard-to-get materials. 
Will be sent postpaid on receipt of 12c. 

POPULAR MECHANICS MAGAZINE 
Dept* B.P» 200 £. Ontario St.^ Chicago 
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OTHER BOATS 

*'Rcwmer"^765 lo 770; Outfcoartl cabin 
crui»«ri Iwv berths. Sin prints $1,00. 

*‘Seii Saucer^’ — 893; 9^- fl. sail but. Deck, 
botlftm nnd aidsa bte 3/1 ply wdod. £5c. 

17’Ft. 92S and 929-; LJ^bt framc-^ 

WPrk covered with canvas. Two prints 5flc. 

t£-Ft. Utility RowboAt^TOT: Flat bottotn. 
Four Mats. Sturdy design. 2Sc. 

IS-Ft. Canoe^^ll and fll2; Cedar pbtnkintf 
covered with canvas. Two prints SOc. 



Sailboat— 524 and 525;: Flat bottom, 
center.- board type. Two prints SOc. 
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Cjimpfcte llO-viilt . gr ^r.. tishiitig 
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One of them muni be in good con" ^ 

dition so that It can be used as a 
6-voIt gerieratar Lo furnish mag- 
netism for th( field coils of the 
other unit- The other may have 
its armature wmdings burned out, 
but iiie i'ieid colLi (liiose on the station^- 
ary frame) mum be in good shape. 

The defective generator is dismantled 
^by taking off tiip gear, removing the end 
plate with the bearingj and pulling out 
the armature and commutator* The arma- 
ture is stripped ®f all of its wire, being 
careful not to datmge the fiber insulating 



laminations on each end. if Lhe paper In- 
sulation in the slots is not in perfect con-j* 
dition, it should be removed, and replaced 
with new Insulation* New slot Iniularfons 
may be cut from sheet fiber or^^eavy 
brown paper. / 

You will need 1 Ib* of No. E^L^ingle cot- 
ton-covered, enameled wire^o rewind the 
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After tAc rewiring job htft bc«l1 tfUrnpJet- 
edt the free end af the wire i> xitldered 
ie a eopper-wire ring^ whieh 
the cammirtiitar bart. Then the koldjttg 
wedgt-t fire repiiictdf the armii^urf it im^ 
pregnated with varnish tmd it (rahtd ift 
an onen unfi7 theroaghty dry 



Wedges that haid the winding 
III the arm tire t/o(* ar« Cart- 
fulty drittwft out. To start the 
winding^ one end of ike Na^ 2S 
single eottonf^eaVeredf enomtltd 
wire is seraped cl tart and is 
S aider* d ta the armature shaft 



armature* The start is made by soldering 
the end of the wire to the shaft between 
the bearing and the laminations* Next, 
bring the wire up to the nearest slot, lay 
it in the bottom of the slot, and return to 
the start by the adjacent slot as shown in 
the wiring diagram. Keep this up until 
these two slots are filled with wire. This 
should take about 90 turns if they are kept 
tight and even* As the coils are complet- 
ed. the wire should be pushed carefully 
down into the slots so that the wood 
wedges may be pressed into place to se- 
cure the coils as they were in the original 
winding* Let us say that these slots are 
numbers 3 and 4 respectively. From slot 
4 go to slots 2 and 5 as shown in the wir- 
ing diagram. Wind these two slots with 
the same number of turns as before, and 
in the same direction* From slot 5 proceed 
to slots 1 and 6. Wind these slots half full 
(45 turns) in the same direction. Then 
from slots 6, go to slots 9 and B and wind 
them full in the opposite direction. Con- 
tinue this procedure, as shown in the 
winding diagram, until all the slots are 
filled. When correctly done, all the slots 
will be full except slots 1 and 21 which 
will be half full* 

The high part of the commutator is 
cleaned and a wire is soldered around its 
circumference, making sure that each bar 
is rigidly soldered to this wire. This shorts 
all the bars of the commutator together* 
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The end of the winding just fin- 
ished is soldered to this ^^ri^e 
around the bars at any conven- 
ient point. When the coils have 
been wound and the turns pushed 
down tightly with a blunt piece of 
wood to make the windings sobd, drive 
the holding wedges back in place to seal 
the slots. The armature is next placed in 
a pan of varnish until the windings have 
absorbed as much varnish as possible* 
After allowing the varnish-impregnated 
armature to dry in ^he air for a few hours, 
it is placed in an oven and baked dry. 

The housing with the brush attachment 
is inspected next. The brush, which as 
grounded, is removed as it will' not^e re- 
quired. The third brush, which is the 
thinnest of the three, is also removed per- 
manently, This leaves the remaining brush 
connected to the terminal to which the 
cutout was formerly connected. This ter- 
minal now becomes one side of the a.c* 
line. The field coil wires are disconnected 
from the third brush holder and from the 
grounded brush holder. Long wires are 
soldered to each of these and taped. These 
wires are forced between the adjacent 
coils so that they can be run out of the 
casing through the holes in the end plate. 
When the generator is reassembled the 
job is done* In order to use this genera- 
tor, it is necessary to drive it at a speed 
of about 1,800 r*p*m. to produce 110 volts 
at 60 cycles* However, it may be neces- 
sary to drive the generator sbghtly faster 
to get the best performance. If the driv- 
ing engine has a speed other than 1,800 
r*p*m, under load, it will be necessary to 
adjust the pulley siies to get the genera- 
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If ths armature could be "unrolled^* and laid ffat 4if 
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arrows show} the direction of winding* The slotm arc 
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turnef approximately SO 
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toi* to turn at a speed of 1,800 to 2,000 
r.p.m!. The other generator should be con- 
nected to this same driving belt, both gen- 
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erators being mounted so that they will 
rotate in the same direction as they did 
when installed for generating current in 
a car. The speed of the second generator 
is not very critical because its output can 
be adjusted by sliding the third brush. 
This generator supplies tho field excita- 
tion to the 110-volt generator. The two 
wires, which were run out from the back 
of the housing of the 110- volt generatoFi 
should be connected to the terminal on 
top, and to the frame of the 6-volt genera- 
tor, The a.c, voltage is taken off from the 
top terminal or brush, and the frame of 
the revamped generator. 

The capacity of this generator is ap- 
proximately 200 watts continuous duty, A 
^-h,p. gasoline engine or motor will be 
required to pull it. In operating this gen- 
erator, the voltage may be increased by 
adjusting the third brush of the 6-volt 



generator, or by increasing the speed of 
the 110 -volt generator. If the speed of the 
generator is increased above 1,800 r.p.m, 
the cycles will become shghtly over GO. 
However, this should not interfere wnth 
the operation of appliances if the speed is 
not allowed to be greater than 2,500 revo- 
lutions per minute. 



Castor Oil for Lubricating Hot Farts 

For lubricating sprockets or bearings on 
automatic ovens or other machinery hav- 
ing the moving parts subjected to heat, 
castor oil is one of the best lubricants. It 
does not. ignite so easily as most oils, does 
not carbonize and cake on the moving 
parts, and a moderate amount will keep 
the parts in good condition, which makes 
it valuable where dripping is objectionable. 
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Rocking Tank Drains and Quenches Work 
in One Operation 




Work, on One Sfcfo of Thiu Tank ts. Avtom^icaliy 
OroineJ H'Aen That on fSe OfS^r Sidt ft Qtltnchtd 



This quench tank has an advantage over 
the usual type in that it can be rocked, 
causing the quenching fluid to flow from 
one side to the other. Thus, work on one 
side is drained when the tank is tipped to 
quench that placed on the other side* The 
tank is of the channel type, and is sup- 
ported by an A -shaped frame. An iron 
bar bent to a wide U-shape and fastened 
to the bottom of the tank, at right angles 
to the frame^ permits the tipping action as 
shown. — John Hyler, Peoria, 111* 



Clamp Made from Hack-Saw Frame 

For jobs requiring a light clamp with a 
wide mouth, 1 find that a hack-saw frame 

serves the purpose 
nicely. Adjust the 
frame to the ap- 
proximate width 
required, after 
which a couple 
turns of wire at 
the end of the tel- 
escoping ^part will 
hold it together. 
Then insert a long 
machine bolt through the outer end and 
drive a nut up against the frame. A hard- 



wood block placed between iho end of the 
bolt and the work prevents marring.— E. 
V* Michael, Pawhuska, Okla, 



Ink Spreader Saves Time in Press Room 

When ink in a 
collapsible tube is 
applied to the ink 
disk of a job- 
printing press, it 
is usually in such 
masses that the 
rollers must be 
operated for some 
time to distribute 
it evenly over the 
surface. To avoid this, one pressman made 
a sheet-metal spreader of the shape showm 
and fastened it to the tube with a rubber 
band* The fiat end can be used to spread 
the mk in a jiffy. 



Old Broom Gripped in Pipe Handle 
for ^Roof -Tarring Jobs 

To avoid the expense of using brisUc 
brushes on roof-tarring jobs, one work- 
man made a pipe handle in which old 
brooms could be held. A tee on the end of 
the pipe takes the broom, and the pipe is 
screwed against it to hold it snugly. The 
worn straws should be cut away to- square 
up the end* and the broom handle should 
bo sa\ved off to leave a short stub. 




Intmrehanftaht^ ffandtt Madt of f*ip« fe- 

Broom* tor Spreading Tar on Raofm 
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Two Handy Ideas for Artists and Draftsmen 




Cups made by pushing short pieces of 
hose over large rubber-head tacks^ are 
imusually handy for mixing artists^ paints. 
Being rubberj the cups are easy to clean^ 
and they are adjustable in depth by sim- 
ply moving the tack head in or out of the 
hose. By pushing the tack points into the 
drawing board, the cups may be placed 
close to the work, and they can be set ver- 
tically to prevent spilling regardless of the 
angle at which the board is tilted The 
right-^hand detail shows a French curve 
with the edges marked off in divisions and 
lettered to save time when inking a pen- 
ciled sketch. When drawing a curve, the 
letters indicating the portion of the instru- 
ment used are copied on the sketch. Then, 




when inking the drawing, it is unneces- 
sary to try out various parts of the curve 
to find the portion used. The letters may 
be cut or scratched into the celluloid, or 
they may be written with a pen dipped in 
acetic acid. When dry* such writing has a 
dull appearance in the surface of the cel- 
luloid and may be colored by adding pig- 
ment to the acid. 



Poultry Feed and Water Containers on Fence Save Steps 



Suspended from the exterior of a poul- 
try-yard fence, feed and water containers 
made from large cans and old cave troughs 
not only save many steps, but prevent 
scattering of feed and contamination of 
drinking water. Old varnish cans with 
portions of the backs cut out serve for 
water containers. The water supply may 
be replenished through the opening in the 
top by removing the screw cap. The feed 
troughs are sections of old eave troughs 
having curved pieces of wood nailed to 
the ends. It will be necessary to cut open- 
ings in the fence level with the containers 
so that the paid try can get their heads 
through to reach the feed and water.— 
Glenn R, Hampton, McCamey, Tex. 
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Insulated Platform Protects Electrician 
against Severe Shocks 





Tirv Batted ta Ptatfarm ElmetHcian OW Graatld 

Of Floor Whon ^Vorftin^ utith High-Voitagr Current 



When electricians must stand on the 
ground or a damp floor while working 
with electrical apparatus carrying high- 
voltage currentj this insulated platform 
will lessen the possibility of severe elec- 
trical shocks, A wooden platform is bolted 
to an old auto tirci the bolts being insert- 
ed through the upper wall of the lirei as 
showrit so that they do not come in con- 
tact with the ground or floor. 



Hardwood Wedge Is Metal Sheathed 

As most iron 
wedges are too 
short to split logs 
without driving 
them down below 
the surface of the 
cleft, where they 
are difficult to 
drive and almost 
impossible to re- 
move, I start the 
split with them 
and finish it with 



long wood wedges. These are hardwood, 
about 1 ft, long and are protected on the 
sides with strips of galvanized sheet iron 
tacked on. If several of these wedges are 
made up, you can split any log without 
difficulty. — A. Hinkley, Rowley, Mass, 



Non- Clogging Spout for Oilcan 

To prevent 
clogging the spout 
of an oilcan, when 
it is used around 
machinery, bend a 
length of small 
wire to form a 
loop at one end. 

Insert the other 
end through the 
spout and bend 
the projecting 
portion to form a 
small triangle. This end may be used to 
clean oil holes or to lift cup caps. 



Show Cards Dried in Cardboard Trough 

When making up a number of small 
price tickets and similar work, show-card 
writers will find a piece of corrugated 
cardboard handy for holding the cards 
while they arc drying. Bend the card- 
board at right angles and prop it against 
the wall, tacking the lower portion to the 
top of a table or drawing board. 




Th* Cardboard fo Bent 4»t Right Angleo and Propped 
agpinat a (Vfld, Tacfcm* tha LotuHiT Part tci a Tmbtm 
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Old Auto Connecting Rods Have Many Uses 




^ coNiNttrir^G 
RODS PROVIDE 
BOTH 

AND C WANK FOR 
A WIWDLASS 



QRftCE FOH 
BEAM 



ANGLE IRON 



BENT 5IDES 



-TO BRACE 
AN AEftkAL 
POLE 



WRIST PINS 



SIDEWALK sign 



RACK FOR 
CARRYING, 

lumber or 

PIPE ON SIDE 
OF TRUCK 



TWISTING 
/: IMPROVES 
APPEARANCE 



BUMPERETTE 

PART, 



WRIST PINS 



V. MAIN 
SPRING 
^ LEAP 



REDUCEli 



ANDIRON 



OLD CONNKT3NG 
< RODS MAKE CiQOD 
,1 searinIjS row 
[\ HOMEHAOf GflINDfR 



OLD AUTO 
f SPRINGS 



USE smaller 
SI 2ES AT TOP, TRUCK 
COHNECTlNCj RODS AT 
BOTTOM — ^ 



PmE OR 
bar pack 



connecting rods 
can be used as legs 

FOR TOOL HACK OR TRAY 
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RoUed Paper Is Tom 0/T Roll Evenly 
with Hack-Saw Blades 




HACK-SAW BLADES 

Hack-Saw Btad^t Tend B^rfarate Heavy Wra^ 
piag Paper and Make ft Tear atith Straiaf*t Bdgea 



Most wrapping-paper holders of the 
type shown are not effective when heavy 
paper is used^ unless the operator presses 
down on the shearing blade with one hand 
while tearing off the paper with the other^ 
To improve such a holder to handle heavy 
paper^ one storekeeper riveted hack-saw 
blades to the shearing blade. The teeth 
tend to perforate the paper when it is 
pressed against them, thus making it tear 
off with straight edges. 



Tool for Truing Turned Lathe Work 
Is Made from Level 




By Using Thit Taolt You Can TriH- Up Turned Wuth 
lOrtAout Sfapping the Lathe 



Instead of using chalk to aid in truing 
up turned work in a lathe, which requires 
freciuent stopping and starting, try this 



tool. It consists of a length of flat steel 
with a hole bored at one end to lake the 
largest sbie of stock usually handled on 
the lathe. The front side of the hole is cut 
to a V-shape. The tool is then slipped 
over a perfectly true piece of work with 
the bar resting against the lathe bed. Next, 
the top of the bar is marked off and then 
machined level, after which a small spirit 
level is attached to it with screws. If the 
tool is laid on any size of work within its 
capacity, and it is true, the bubble will be 
central. If the work is not true, the high 
spot will show by the bubble moving avTay 
from the operator as the chuck is turned 
by hand — H. Moore, Hamilton, Ont,, Can. 



Cotter Keys Spread by Altered Pliers 

For spreading cotter keys, alter an old 
pair of pliers as shown. Grind the face of 
the upper jaw to a V-shape and cut a V- 
slot across the face of the lower jaw as 

shown. In use, 
hold the pliers so 
that the head of 
the cotter key 
rests in the slot of 
the lower jaw. 
Then, by bringing 
the edge of the 
upper jaw be- 
tween the legs of 
the key, you can 
bend them over quickly, after which a light 
tap on each leg with the pliers will finish 
the job.— Ralph Stewart, Charlotte, N, C. 



Tool-Room Checks on Curtain Ring 
Are Easy to Remove 

Instead of car- 
rying lool-room 
checks on a key 
ring, which is dif- 
ficult to open 
when the hands 
are greasy, try us- 
ing a spring cur- 
tain ring of the 
type shown. 

Opened like a 
safety pin, it is 
easy to handle and can be clipped to your 
belt or clothing, or it may be carried on a 
short chain. 
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Circular Saw Has ‘‘Roller Skates” and Brakes 




Thr Srabfta CAnmfMt at T* uiv ^ood $lripx Htld FtQtii <if CacA 

Pair of Skatt tVAecJx fcy a ScrC€n~B99r Spfin^^ Which Ja UnhiHtktd trom 
Onm Strip WArn jVot m Vm« 



SALL-BtAflilNO ROt-LtP 



If you have a floor-type circular saw, 
the problem of moving it without difficul- 
ty is solved with two old roller skates, 
preferably of the ball-bearing type» Cut 
off the rivets that hold the wheel trucks 
in place and mount the pairs of wheels on 
the ends of two hardwood strips as shown. 



bolting the latter to the feet of the saw 
stand. To keep the saw from “creeping” 
when in use, two triangular strips of wood 
are held with a coil spring against the 
lower part of the wheels- When moving 
the saw these are pulled up over the legs. 
- — R. O. Buck, Chicago. 



Seesau/ing Dolls Put Action in This Store^Window Display 



Set in your show window with the op- 
erating mechanism concealed by scenery 
built up of painted cloth and evergreen 
foliage, these seesawing dolls will attract 
attention of many shoppers. The seesaw 
is driven by a small motor through the 
gear mechanism of a hand grinder, A 12- 
in. pulley is substituted for the grinding 
wheel and a 2*in. crank arm takes the 
place of the handle, the arm being con- 
nected to the seesaw with a wood pitman. 
The entire assembly occupies a space 8 ft. 
long, 1 ft. wide and ft. high. 



CMost of the noise made when cutting 
sheet metal on a scroll saw can be elimi- 
nated if the work is sandwiched between 
two sheets of heavy cardboard. 
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Stakes Made from Pieces of Scrap Pipe 
Are Strong and Durable 




Hollow Stakes of Pipe Are Light to ffandts^ and 
Will Withstand Hard Usage 



Needing a number of stakes to set con- 
crete forms and for other purposes^ a con- 
tractor made them inexpensively from 
scrap pieces of pipe. To point the stakes, 
one end of each piece of pipe was serrated 
to form four teeth, which were then ham- 
mered together as illustrated 



Covers of Ice-Cream Containers Removed 
by Pulling on Strips of Paper 

Realizing the difficulty his customers 
often experienced In removing covers from 

ice-cream con- 
tainers, a druggist 
places a strip of 
waxed paper 
across the top of 
the filled contain- 
er before putting 
on the cover. The 
latter can be re- 
moved easily by 
pulling up on the 
projecting ends of 
the paper. 



Boiler Scale Loosened with Vinegar 

In cases where a thick coat of rust has 
been deposited on the inside walls of the 
pipes and boiler of a steam -heating plant, 
most of this can be removed as follows: 



Drain all the water from the boiler, re- 
move the steam-pressure gauge and, us- 
ing a funnel, pour bulk vinegar, 5 gab, 
into the boiler, and then fill up with wa- 
ter. Allow the vinegar solution to circu- 
late through the system for six days of 
firing* Then drain and flush with clean 
water,— H. B. Khmek, Detroit, Mich. 



Gear Grease Is Dropped on Teeth 
from Cup Mounted Rigidly 

For effectively 
lubricaUng gears 
that are not 
housed, mount a 
grease cup above 
them as shown, A 
couple of turns of 
the cup at inter- 
vals will keep the 
gear lubricated, 

A flat-iron arm 
drilled at one end to take the cup nipple 
and bolted to a convenient part of the ma- 
chine makes a good mounting. Or, if the 
gears are covered with a shield] the cup 
can be screwed on the latter. 

Metal Shop Baskets on Wire Runners 
Prevent Fast Wear 

In a western 
factory where 
parts arc carried 
from table to ta- 
ble or to various 
departments in 
sheet -metal b a s- 
kets, the workmen 
soon wear holes 
in the bottoms by 
pulling them along on a concrete floor or 
sliding them over the table lops. To pre- 
vent such wear, lengths of heavy wire or 
small iron rod are placed on the baskets 
as shown to serve as runners. When worn, 
the wires are replaced. 



^[Photographic paper that is too old to 
make good prints may often be used with 
excellent results by adding potassium io- 
dide, 1 teaspoonful, for each quart of de- 
veloper in the lank; the iodide often cor- 
rects the tendency of the paper to turn 
gray before being fully developed. 
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By W* CLYDE LAMMEY 
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FJ EMEMBER the times you needed a 
■*■ ^ certain size or type o£ chisel, screw- 
driver or punch? Or* perhaps it was a 
swage, gouge, nail set, turning chisel, flut- 
ing or beading tool. These and many oth- 
ers can be improvised from drill rod. As 
an example, you need a very small cold 
chisel for line chipping operations on brass 
or other soft metals. A piece of Vi or 
in. drill rod, a file, and a few minutes 
time, is all you need to make exactly what 
you wa^t^ Drill rod is cheap, the size is 
always exact, and you can grind, file, and 
turn it easily. 

Fig, 1 shows the variety of small hand 
tools made of drill rod. Most of these are 
serviceable without tempering, especially 
those intended for woodworking. Tools 
shaped from drill 
rod can be ground 
and honed to a ra- 



HARDWOOD 

HANDLE 



FEPBULE CUT FROM 
brass TUdlHO 



NOTCHES TILED (M THE 
StT PREVENT ITS PULLING 
CH/T OP THE HANDLE 



zor edge which will stand up in any ordi* 
nary wood. For woodworking tools, you 
can get ready-made hardwood handles or 
you can make them yourself as in Fig. 2, 
providing brass ferrules to prevent split- 
ting. Handles should always be large 
enough to fit the hand comfortably and 
afford a good grip for easy control of the 
cutting edge. 

Now some practical applications: For 
beading on a piece of furniture try the 



FtLEO CONCAVE 
wmn Round filE’ 



^ DRILL P?OD ~ 
SQUARED WtTH FILE 



STRIP ACTS^ 
AS GLUDE FOR 
FIRST CUT 
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instance on gunstocks, is made from drill 
rod as in Fig. 4. A few careful strokes 
with a file will bring the cutting edges to 
the proper form. You will see from Fig, 4 
that this consists of four bevels and four 
cutting edges^ and that the two inside bev- 
els form a “V.” All four 
^ bevels are ground at the 

same angle. Except m the 
^ very finest work, the 

checked area on a g unstock 
is inclosed with a border, 
generally a single, shallow 
bead. The tool for this final oper- 
^ ation is made the same as that in 

Fig, 3, except that it is smaller. 

Another common problem is 
squaring a round hole drilled in 
metal. This is a tedious job with 
a file, but a swage, made in a few min- 
utes, as shown in 






Ck>TtlNQ 

EDGE.5 



Fig, 5, will make the 
work easy. Simply square the end of a 
short length of drill rod of suitable di- 
ameter, and make two concave cuts with 
a round file at right angles across the fiat 









finished 

TOOL 



Pcrhopa yovt hoitt admired the fine checkering oil 
high-grade gtiristackM and wondered how it war 
done, yaii fun make a toot tar thie deticate worh 
from drill rad as in Fig* 4t which cAaivc the Htpe 
in shaping th* cutting point wif/i a fit*. Fig. S 
shows a toot for Stfnaring a round haief white Fig. G 
giuet you a method of making rotary htc* for lUC 
on uJood' and soft metal* 



tool shown in Fig. 3. It works equally well 
on either a curved or flat surface. To make 
it, you simply square a short length of 
drill rod, fit a suitable handle and file the 
end to a concave form. The angle should 
be about 30 degrees* A strip, clamped to 
the work, acts as a guide when starting 
the first cut, which should be light until 
the wood is deeply scored. Then a few 
strokes will finish the bead. 

A tool used for fine checkering, as for 



end. Set this tool over the hole to be 
squared and strike it a few light blows 
with a hammer. To square holes in any of 
the soft metals, the cutting point need not 
be hardened; in iron or steel, of course, it 
must be suitably tempered. 

Rotary files like those shown in Fig. 6 
are handy for use in the drill press or in 
a portable electric drill. You can turn 
these to shape and then groove the cut- 
ting faces with a single -cut file as shown. 
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They will cut in wood or soft metals with- 
out hardening. 

A lathe tool for machining a small fly- 
wheel or locomotive drive wheel, is a 
mandrel Fig. 7 shows the whole process 
of making this tool from drill rod. First 
you mount the work on centers and shoul- 
der the ends back an inch or so. Then you 
turn down the body to a true cylinder and 
to a diameter slightly greater than that of 
the hole it is to fit. To get the necessary 
taper on small mandrels^ loop a strip of 
emery cloth over the body at what is to be 
the small end. With the lathe running, 
pinch the cloth tightly between the fingers 
and move it slowly tO'ward the opposite 
endt at the same time gradually lessening 
the pressure. In this way you will form a 
taper, the degree of which is easily checked 
with a micrometer caliper. Mandrels of 
small diameters should be as short as the 
work will permit. Another lathe tool, 
which is easily made, is the straight mill- 
ing cutter shown in Figs. 

8 and 9. Making this cut- 
ter is a matter of turning 
it to the rough form and 
then filing in the cutting 
teeth. The side clearance 
you can form by under- 
cutting in the lathe. To 
use the cutter, you cen 
ter it in the chuck and 
mount the work on the 
tool-post saddle in what- 






''cmtR 

ANfilLE 



-CUTTiHG 



DETAILS OF 
M1LUH& CUTTER 



ever way is necessary to hold it securely. 
Then you reverse the lathe spindle at slow 
speed and feed the work against the cut- 
ter with the cross feed. Such a cutter will 
work, without hardening, in any soft met- 
al, including brass. 

A glance at Fig. 10 will tell you what to 
do when it is necessary to temper. As a 
first step, it is well to anneal the drill rod 
from which the tool is to be made. This 
is done by heating to a dull red color and 



Abovtf a ijatck umy mahiaff 
up a lathe mandrtl hfhl COft 
pniteyM tmd smuU ilyt^fieels far 
miichining aiX tifiter. F«r light 
uKtrh tuch a mapdtel need ihi^ 
be hurdened^ Small ittilting cir^> 
tertf as in Figi. far use in 
yeuT Sathef Can be made by 
taming damn a piece of drill 
fad ia /arm a shanh and then 
shaping the Le/ti Aiaur 

you mhape f Aa teeth a1 tAe 
mff cittter /or praper clearance 
and catting arigl* 



then allowing it to cool slowly. Now you 
file, grind or turn the rod to the desired 
shape and then re-heat with a torch. A 
thick pad of asbestos or a shallow, tin box, 
filled with sand and heated, will make a 
good support for the work while you are 
heating it. In general, the oxi.de colors go 
through the three stages shown in Fig. 10, 
and it is important to observe these color 
changes closely, in order to temper suc- 
cessfully. The object is to bring work 
uniformly to the same color on the sec- 
tion you want hardened. For example, in 
heating the tapered end of the nail set in 
Fig. 10, you keep the flame well back on 
the taper and allow the heat to travel to 
the point. In this way you will bring the 
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wind 
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THEN QUEHCH 
THE WORK, IN 
COLD WATER 



entire tapered section to the proper color 
at the same instant, whereupon you im- 



medialely quench the work in cold water. 
In general, this same process applies to 
any of the small tools requiring tempering, 
but you will have to use some judgment 
in applying the heat* of course. When you 



grind tools on an emery wheel, he careful 
not to draw the temper, ^vhich is done by 
sLightly overheating them. Therefore^ keep 
a can of water handy and dip the tool 
every few seconds to keep it cool. 



Ice Cakes Handled on Loading Platform with Iron Skid 




TAif SJkie/ Sdi7» Tiiftt Whwn lem Cahti M*k*i*^ 
Platform or Up o GanMpiooh 



For handling ice on a loading platform, 
and for conveying the large cakes up or 
dow'n a gangplank, this skid will be found 
much safer and more easily controlled 
than tongs* It is made of heavy iron rod 
bent double and welded to form an eye at 
the looped end. The free ends are then 
spread apart, bent at right angles and 
pointed to slide easily under an ice cake* 
A cross rod is added to strengthen the skid 
and to provide a foot piece by which the 
points may be pushed into place. When 
the handle is pulled down, the pointed 
ends dig into the ice, and the cake is also 
raised at that end so that it can be pulled 
or pushed about with ease. 



CAn economical filler for stopping cracks 
around windows and doors of barns and 
other outbuildings is made by mixing 
equal parts of fine sand and asphalt-roof- 
ing paint; the filler dries hard, is water 
and weather proof and takes paint readily. 
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Cesspools Repaired to Dispose of Overflow 

In many of the older types of cesspools, 
which are walled op with stones loosely 
laid, cracks between the stones become 
clogged and cause them to overflow. Two 
methods offer a means of effectively dis- 
posing of the overflow* The first method, 
shown in the left-hand detail, provides 
temporary drainage, while the second ef- 
fects a permanent repair at minimum ex- 
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pensG. For temporary relief from the 
trouble, the overflow is conducted through 
a clay-lined trench into a pit fiUed with 
loose, crushed stone. To make a perma- 




nent repair, a pit of the same depth and 
dicimctcr as the cesspool, is dug to one 
side of the latter and walled up with flat 
building stone laid up loosely* The two 
are then connected with a ti-in* tile at 
about the position indicated by A in the 
right-hand detail. The bottom of the pit 
is filled with s^nd to a depth of 10 in* and 
the top is covered with a concrete slab. — ^ 
LaviTcnce N, Olsen, Philadelphia, Pa. 



ThreC'Speed Winch by Using One Drive Wheel of Tractor 



On farms and other places where there 
is occasional need of a strong winch, a 
tractor will do tho job in an emergency. 
Jack up one wheel and wrap the cable or 
rope around the tire, chocking the other 
one to hold the tractor. If lugs are used on 
the wheel, you may have to remove them 
to avoid damaging the cable, especially if 
they run horizontally across the tire* 



^Ticking of an alarm clock in a bedroom 
may be muffled by inverting a crock or 
howl over it; in an invalid^s room an in- 
verted fish bowl is preferable as the 
clock face will be visible. 
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Heavy Trunks Moved on Rope Skid 
to Prevent Damaging Floors 




Appe Shift for Expros^mEn fp Heavy Trvnha 

QVmr Floor E without Marring Them 



Expressmen, who are frequently obliged 
to carry heavy trunks to avoid marring 
polished floors, will Rnd a rope skid a 
time and labor saver. A trunk, v^hen 
placed on the skid with one end against 
the wood crossbar, may be pulled over a 
floor without damaging the surface. 



Tape Measure Fitted with Thumbtack 
Is Used Single-Handed 




Thumbtack an Coxa of Stmai Tape to Take MaaM^ 
ure/ne/itf Longer Than Rtach of Your nAr/n 



When measuring long timbers, buildings 
or other wooden material with a tape 
measure, a thumbtack soldered to the case 
of the tape will enable you to do the job 



single-handed. In use, the point of the 
tack is pushed into the surface of the 
work to be measured, after which the tape 
is pulled out to the required length. 



Free End of Padlock Hasp Is Clipped 
under Screw Eye 

To keep the 
hinged end of a 
hasp, when not in 
use, from swinging 
around and catch- 
ing in the door 
casing or on the 
clothing, drive a 
screw eye or hook 
above the hasp as indicated. Then the eye 
or hook can be turned to engage the 
hinged end and hold it against the door. 

Wooden Slakes Shielded from Splitting 
under Sledge Blows 

Slipped over the 
upper end of 
wood stakes, a 
hub from a buggy 
or light wagon 
wheel makes a 
good shield to 
prevent them from 
splitting under the 
blows of a sledge. 
As the hub is ta- 
pered, it will fit various sizes of either 
round or square stakes. A hght upward 
blow on the lower end of the hub loosens 
it after the stake has been driven. 



Hooks on Beehives Replace Weights 

Instead of piling 
stones on a bee- 
hive to hold the 
covers and “su- 
pers,” screen -door 
hooks and screw 
eyes will lock the 
assembly together 
and give a much 
neater appear- 
ance. When at- 
taching them, measure off their locations 
uniformly on the hives so that they will 
be interchangeable. 
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These Window Displays Are *‘Eye Catchers'* 




ISIASS COVER 



'^sochet weiD 
in Putt wiirH 
^i,ftACHET ^ 



■"flilTLrT 



(iLASSi COVER 



£5-WATT LAMPi 



Abol^j ohjtctB tn ahcut utindauf ittumfnattd indioid- 
uatty by box or cylindrical ped**tals containing 
lampx. Rightf. minioturm figurcm hatfing figM-bvtb 
hcadt attract ghcppcro* attcmion to met sages hctd 
in their hands 



Pedestals with glass covers and electric 
lamps inside, ofTer a means of iUiimlnaling 
articles placed on them so that they stand 
out in a strong, individual manner. By 
using 25-watt lamps, the cost of illumi- 
nating the window is much lower than 
with overhead lighting. Unusual, pleasing 
effects can be worked out with the aid of 
colored lights as the part of the window 
below the pedestals is only dimly lighted* 



In the right-hand detail is shown art ex- 
ceptional display where small cardboard 
figures have electric bulbs painted to re- 
semble human heads. The figures, posed 
in a realistic manner, call the attention of 
shoppers to advertising placards held in 
their hands. The detail shows how tn^ 
lamp sockets are held to the cardboard 
with U-shaped clamps. 



Hot-Air Ducts Built of Insulating Board Reduce Heat Loss ^ 

In homes where hot air is to be carried 
to an upper floor through ducts in the 
walls, a great improvement over the usual 
sheet-metal ducts is to construct them of 
msulati^||bciaj d of th» type having one 
side facea wi th alnmmiim foil. R esides 
permitting greater area between th^Muds 
for air passage, the ducts, due to thei/ in- 
sulating qualities, minimize loss of h^t by 
radiation, permitting them to be iaimalled 
in outside walls as well as partitions. 
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CWhen it U necessary to fold ^blueprint, 
back the creases with adhesiye tape and 
the print will last longer, ;[ j 



JVUh the A^aitirnu-m Face /nsidCf Thia 
Lath Offer* Little ReMiattaicm to PMOt 
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Winter Starting Aided with Ignition Booster 
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TWO DRY cells will BOOST VOLTAGE AT 
COIL WHEN USING STARTING MOTOR 



An ignition “helper” consisting of two 
dry cells to boost the current so that good, 
hot sparks at the plugs will start the mo- 
tor quickly^ will save much wear and tear 
on the battery. The method of connecting 
the dry cells in the circuit with a three- 
way toggle switch is shown so that the 
dry- cell supply may be switched on con- 
veniently. After the motor is running^ the 
supply is cut off. In wiring, be sure that 
the negative and positive sides of the dry- 
, cell supply are connected to correspond to 
the circuit of the car* To check this* take 
a 6-volt lamp with two long lead wires. 
' Ground one of them to the car frame and 
< then, with, the three-way switch turned to 
^ the running position^ as indicated in the 
drawing, touch the bared end of the other 
* to the terminal that leads to the ignition 
swdtch. The lamp will burn at full bril- 
liancy. Now^ disconnect the coil wire from 
..the coil temporarily and touch the end of 
the lamp wire to the terminal of the 
' , three-way switch that connects to the dry 
T cells, the switch being turned over to 
cranking position. If the lamp burns with 
more brilliancy than normal, the connec^ 
tions to the dry cells are made correctly. 
If it hums dimly, reverse them. 



“Switching” Ignition Points Doubles 
Their Life 



You will find that efficient service of the 
ignition points on a Ford V-8 can be 
lengthened greatly by changing their po- 
sition w'hen they begin to wear. The 



CranAfUff a Stiff Motat Often 
ReduCtls tAe Coil Supply to J 
u;/fh Cl 

t?rrtfW 9 in t/i* Sparh inHamity 



Clogged Oil Line Cleaned with Wire 
and Electric Drill 



IHD OF 
BtVLLLl] 



Clogged oil or fuel lines are cleaned 
readily by inserting a length of piano wire 
into the tubing and rotating it with an 

electric or hand 
drill The end of 
the wire should be 
beveled so that it 
will easily pene- 
trate any foreign 
matter in the line. 
If you have much 
of this work to do, 
braze the end of 
the wjj|^o a small 
steel or brass rod so that it can oKhucked 
into the drill quickly. 
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screws should be removed from 
the breaker plate and reinstalled 
on opposite sides. Then the assem- 
bly of the two moving breaker 
points should be removed, turned 
over, and put back in place* The 
reason for changing the position 
of the points is the fact that the 
right-hand set, as viewed from 
the driver^s seat, serves only to 
close the ignition circuit and does 
not wear as fast as the left-hand 
set^ which breaks the circuit to 
fire the cylinders. Too rapid burn- 
ing of points is usually caused by 
a faulty condenser or high volt- 
age in the electrical system. Per- 
formance can be improved also 
by keeping the tension on the 
breaker spring between 22 and 27 
oz* U is necessary also to see that 
the gap of each pair of points is 
set at the clearance specified by 
the manufacturer. 



Cattle Guard at Driveway Gate 
for Cars and Trucks 



^^Backing Light” on Rear of Car 
Turns on Automatically 

Mounted on a rear-bumper 
bracket and wired to a push but- 
ton on the gearshift lever, a small 
spotlight will be turned on auto- 
matically to provide illumination 
when backing your car. Insulate 
the push button thoroughly from 
the lever with a piece of inner lube, A 
flat-iron bracket screwed to the floor 
boards depresses the push button when 
the car is shifted to reverse. Place the 
wires so that the insulation will not be 
chafed and cause a short circuit. 



eATTLRV 






UGH-r 



Hewy Crating Set over Pit Driveway Gate Poete 

Keeps Out Cattlej Yet .Affouls Cnj-r and T ruchs fo filtvir 



To avoid the inconvenience of opening 
and closing a gate each time the farm ear 
or truck w^as driven to or from the high- 
way, superintendent of the Southeast 
Minnesota Experiment Station installed a 
cattle guard st drivew'ay entrance as 
shown. A pit was dug to a depth of 3 ft. 
between the gate posts and then bridged 
with a grating supported by heavy string- 
era. The grating was made of 6-in* planks 
set on edge and spaced 6 in* apart from 
centers, the planks being held in this po- 
sition by spiking other planks across their 
ends and by spacing blocks staggered 
through the center* A regular gate was 
installed to one side for use when taking a 
team through the fence* 



WA*A Car fw lleilerMeJ thv Pnih auflOrt It 
metrcal^y rum on Light 



CBefore putting on new license plates, 
polish them with wax just like you do the 
car body and they will remain like new. 
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Grain-Sack Tic Strings Cut Same Length 
on Gallon Jug 




Far Oiffmtant L^ngthM^ Yarivai Si:iwM af Sutltmt H/td 
Othw Cylindart Arv Usrd 



With one stroke of a sharp knife or razor 
blade^ you can cut a number of lie strings 
of equal length for tying sacks. Wrap the 



twine around a jug as many times as the 
number of strings desired, and then cut 
them off on one side. A gallon jug is about 
the size for grain-sack tie strings. 



Keeping Shop Scrap Cans in Place 

To keep work- 
men in a shop 
from moving the 
scrap cans to suit 
ihelr individual 
convenience^ a 
long bolt was sol- 
dered into a hole 
in the bottom of 
each can- At the 
designated looa- 
tiona of the cans, holes were drilled 
through the floor to receive the bolts, thus 
making it impossible to set the cans at any 
other location. 



C! Stains on washbowls and bath tubs usu* 
ally can be removed with kerosene. 




The Next Issue 

YOU, TOO, CAN TAKE FAST-ACTION PHOTOS 

High-speed shutters and fast film now available to all camera fans» together 
with careful planning and handling, will bring split-second movements in 
your photos — the way to make photos “live,” Chock full of the tricks that 
make many “impossible'’ shots relatively easy to get. 

SIX ARE SERVED ON COMPACT DINETTE 

Ideal for apartments and small homes? Modern ^ 'fold -away” dinette with 
storage space for linen and siJver\^'■are, Complete blueprint covering two pages. 

DRESSING UP YOUR KITCHEN SINK 

Have you seen the latest in kitchen cabinet sinks? Almost any sink can he 
improved by adding this modem touch — a simple job for the craftsman. 

TRAILER IS HOME ON WHEELS 

Now is the time to start building your trailer home for next summer*® vaca- 
tion trip. This installment of the streamline trailer covers framing and roofing- 

METAL FURNITURE 

Following the trend in use of metal tubing and plastics, this story shows an 
attractive console table. A telephone may be housed under the sliding top. 










Harley- Davidson 



They Ve tiete NOW - — the 1936 - 

Hariey-Davidtons — and they Vc the last ^ 

word in motorcycle speed, power, dtid style. 

Yeah, tnan^an array of advancements and magnif- 
icent models H — new cylinders and heads with deep cooling 
flanges — spring fork shield^ — a new SO model — a new sidecar! 

No use trying to tell you all about them ^you'll have to SEE 
and RIDE one of these ^Wings-on-wheds" motorcycles to get a 
good idea of the THRILLS that w^ill be yours when you own one. 
Sec your nearest Harley- Davidson dealer NOW. Ask for 
a FREE RIDE on a 1936 Harley- Davidson, Ask him about 
his EASY PAY Plans — and send in the coupon. 
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EVERYBODY’S TALKING . . . ABOUT 




ROSCOE TURNER -Fjuuquj FLjrer MRS. WM. LA VARRE- Explorer GENE SJUlAZEH-Galf CbainploD 



CAMEL'S COSTLIER TOBACCOS mean so 

much to so many people that we invite you to try them 
too — confident that they’ll win you* 



or 




Camels must please you 

you’ve smoked them FREE! 



• Camels have ^iven more pleasure to more people 
than any other cigarette* And so we now issue this 
new "try ten" Invitation in order that others cap 
find out for themselves the difference Camel's cost- 
lier tobaccos make in smoking pleasure. 

Why offer can be We know smokers like 

Camels, once tliey tty the costlier tobaccos in Camels, 
Literally millions of people have changed to Camels 
and found new enjoyment, , , new benefits. We w^anr 
you to share their enthusiasm. Turn to Camels. Be one 
of the vast number who share in the enjoyment and 
appreciation of those finer, more expensive tobaccos. 



COSTLIER TOBACCOS! 



W/ieiL TrHffnf? fo wrfi’crtlflTrA jii^nsc mfTTtMnri Po}tular 
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CAMEL’S COSTLIER TOBACC'OS! 




A CAMEL OrVES 
ME A ' lift/ fresh 
VIGOR AND PEP 



CAMELS never 
IRRITATE 
MY throat 



WM. T. ItUKHp lwi-rtam% Scu HOMEMAKER- M». J. B. F«ler SAL£SMMI~A. M. Cni^p Jl 
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Camels are made from finer, Mong expensive tobaccos 
—Turkish and Domestic — than any other popular brand. 



*y t J #1 please Popalaw Miochauica \ 
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Growing Things by Magic 



(CdntiDilcd fn>ni 2'Cl'S) 



six inches of good, rich soil.^^ Used only 
for prodiacing early plants such as pep- 
pers, tomatoes, cabbages and common an- 
nual flowers for transplanting^ an electric 
hotbed three by nine feet, with a capacity 
of 12,000 to 15,000 plants, would probably 
meet the needs of an amateur home gar- 
dener and the cost of producing plants for 
early transplanting would probably be 
around five cents a square foot of soil 
heated. 

For an all- winter garden, the hotbed 
should be covered with glass of green* 
house quality, preferably in three- by -nine - 
foot sashes. For raising early plants only, 
glass probably will not be needed* The 
bed should be kept w'ell watered, and if 
covered, should be ventilated during warm 
weather* A sunny basement or porch fre- 
quently proves a good location. When the 
bed is not in use, its temperature can be 
raised high enough to sterilize the soil. 
The seed beds can produce from one to a 
dozen crops yearly* 

Winter vegetables such as beets, lettuce, 
turnips and celery grow well in soil tem- 
peratures of from fifty to sixty degrees. 
“Warm weather" vegetables require a soil 
temperature of about seventy degrees for 
best growth* Keep soil temperature at 
about eighty degrees until seeds have ger- 
minated. After sprouting, sixty- five to 
seventy degrees is a good growing tem- 
perature, Indoor garden experiments also 
show that many types of flowers can be 
made to blossom in mid-wdnter or very 
early spring by exposure to seventy-five- 
watt lamps three or four hours each night* 

One gardener has installed a "warming 
griddle” for starting early peppers, toma- 
toes, -cabbage and various garden vegeta- 
bles and flowers for transplanting. He built 
the griddle on a bench in a corner of his 
greenhouse, covered the top of the bench 
with lead -sheathed wire cable made for 
resistance healing and placed two-by- 
four- inch boards between the cables to 
protect them from the weight of soil boxes* 
Within three weeks he produced sturdy 
plants for transplanting. 

Electricity is taking new roles in the 
above-ground propagation of plants* Dr, 
Samuel G. Hibben, director of applied 
WestinpJhouse company.,] n 



cooperation with e.xperts of the depart- 
ment of agriculture, is developing a means 
of sterilizing soils with a short-wave or 
softX-ray^jadifttion capable of penetrat- 
xfigTEe^il several inches. When the de- 
vice is fuUy developed it is possible the 
soil of fields, gardens and flower beds can 
be freed of harmful insects, bacteria, larvae 
and fungi by use of a portable outfit* The 
Soft X-ray has proved sure death to vari- 
ous animal organisms such as insects be- 
neath the bark of a tree and termites in 
timber* 

“We have done sufficient work to ascer- 
tain the practical possibilities of steriliz- 
ing food products and hquids and killin'^ 
bacteria in water by means of electric 
lamps,” says Dr. Hibben. “Practical lamps 
are available that produce mostly invisi- 
ble light and such radiators can also pre- 
vent the growth of white mold on food, and 
this may retard or prevent a great deal of 
depreciation. This use comes to practical 
effect in connection with bakery products, 
the aging of meat, and the preparation of 
containers like cans and bottles, Another 
class of Invisible radiation just at the edge 
of the visible spectrum is being studied in 
connection with practical equipment for 
trapping insects. This may become a val 
uable operation to the borne gardener.” 

A new school of scientific agriculture is 
seeking to produce certain types of plan 
without using either soil or sunlight — a 
“ cabinet!' sty le of farming which would 
conceivably change the form of producing 
farms into a beries of filing cabinets* The 
principal advantages of artificial and in- 
door growin, : of crops is saving of space* 
labor, transportation, and time of growth* 
The basic b< hef is that soil is not abso- 
lutely necess %ry for the growing of many 
valuable fon ns of plant life* The physical 
purpose of ! oil is to give anchorage to 
plants* The : oil then proceeds by various 
means to feec the plant* Air does the rest, 
and actually the plant takes the largest 
part of its living from the air. 

Contained in the soil, however, are the 
chemi(fels of plant foods, nitrogen, 
Icium, phosphorus, sulphates 
salts and extractives* 



basic 

potassium, c£ 
and certain knmor 



Reduced to saturate solutions, these foods 
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A picture 

like one of these may 
win you ^35022 



89 CASH AWASaS avary mcintti 
du rlnfi lanuBry, Fab rtiaryj March, 1 934 1 

2 Qwardi of $100 oach 

3 ovnirdA of $30 0-ach 

4 owardi of $29 each 
10 awards of $10 ooch 
30 awards of $5 each 
90 owftrdf of $3 eoch 

$390 GRAND AWARD 

A S25A Grand Award w||| be Alven. to 
cme of thfrflJi winners of the tlOtt award; 
hence the rtmnd Hward winner receives 
$350 for a single picture. 

kodak *‘SS*' Film . ^ . indoors or 
day nr nliltit. ihir him steps up any 
camern^a picture- makinji ranfie. Ultra- 
acniitlve to the raya of srtlQclal UflhCi 
It U Ideal for nl^ht plcrurea- 



HERE*S YOUR CHANCE to discover a fa sc in ting, 
new indoor sport— and try for a valuable cash 
award as w'elL Nospecial skill is required, ** there’s 
no expensive equipment to buy. Just make a pic- 
ture at nighty indoors or out. It’s easy to do wdth 
Mazda Photoflood or Phoroflash lamps and K<idak 
“SS” or Kodak Verkhrome L'ilin, And you don’t 
need any expensive equipment . . . your present 
camera will do^ if it can be set for “time,'* Read 
the simple rules . , , try for an award— ton igAf* 
Eastman Kodak Company, Rochester, N. Y. 



Accapt nstlilnq but tha 
nim [ri t|iH 

irall«w be A. — -■ 



RULES 

1 Any number of picturn made on 

drafter January 1. 1936. raay bit 
entered. Entriea miigt be poet- 
marlced not later than lnidoight 
of February 15, March |5, and 
April 1 5— the three ekHLOE datea. 
Cmtettfl. are oppi to any ema- 
ti:ur ui the United States and 
Canada (except cmployeei of 
Eaatznan Kodak Company axKt 
tbooc «ij£aac4 in tbc manufao 
ture or aalc of photo luppliesj. 

3PHee* will be awarded only for 
pictiim made at nieht^ either in> 
doora Of outdoors, by srliRciat 
lisht. Wiruiera will be choacn 
palely Oft subjeet interest and ap- 
peal, not oo technical exeeflencs. 



The deci^on of the Judges ihali 
be hna]. 

9 EacJlipriee-winnina meture, with 
negative nod sole nghti for ad* 
vertisia^i publication, and exJit- 
bitian m any manner, ahalL 
become the property of the 
£aitmao Kodalc Company, Jf 
wiiuuDg. picture is of a person or 
persons, their (or, if under 31* 
the poreilt''a]i Written conaent to 
Use picture mint be fumiBhetl 
before prixe can be awarded, 

4 Each print must bear, on the 
back, your name, addreas, 
makG of camcTA, kind of film:, 
and llAlita. No prints can be 
rctuTTiBd. Dc aEtre to keep tbo 
nefta tires- 



hfaSi prints only fo Prize Cunteat Office, 
EaKiinan Kodak CompHuy, Rochester, N, Y 



booklet, oil about 
Might Pictures 

Write int your copy of this hpokict. or set te from your 
dealer, today. It ttlrei complete laformstloa about 
Ftetumi . . , Whai film to ukc . . . how to set your 
esmera , , , where T<^pt«ce ihe Hcbts , , , lUdjiMflta sub- 
jects. Eastittan Kodak Company, Bochester, N. V, 
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LOOSE HANDLES 

QUICKLY MADE TIGHT 



M IX a little Smooth-On No* 1 
into a puttyj put this into 
the opehLUKp foreo the purta to- 
pctheFj and in a few mimitcrt the 
metaUising of the Snif.n>th-On 
produces tightne^. Such 

rcimirs coat only several centa 
each and save numy dollars 
othenvisc spent for rencwEili* that 
are no better. 

In addition to ouick, effertivc 
replacement of loose handles 
nnd knobs as augg^^sted in the 
sketched, Stivooth-On No. 1 en- 
iLhles you to stop leaks at cracks 
imd joints in steam pificH, radia- 
tors and boilers, In water pipes 
and tanks, in gas pipes, in autu^ 
mobile radiators, engine water 
jti{^kets, hose connections and in 
gasoline and oil lines, to make 
ItKise bolts, nuts, screws, ett.*, 
jiermancntly tight. 

Smooth-On No. 1 after set 
and metallized holds water, 
steam, gasoline, oil, etc., under 
any pressure, and may be apidicd 
with cipiul succm bi any metul. 

It is also uses! for anchoring and 
taking up looHencf^N, and holds 
in tnasfjnry, tilerl walls, slate, 
wood, etc. 

By doing 
your own 

household and automobile re- 
pairing with Smooth-On No. Vi 
iktl tho StiKHTlli-On i-«p&irs you 
jn a year will pri>bftt>Iy emit you lf«a 
than any on? of th?m made by a pro- 
f«e«ioruif tnechaulc — and ynu will i>? 
EiurpriBEHl at th? mu? of npplicfctiO'li iind 
the numbtr nf platen wliere Smooth-tin 
etui Bttye money. 

K??p ft can of Smooth-On No. 1 in 
your tool bo 3 i and He ready for empr^eii- 
Do ymir uwn rej^inni and uti the 
end of the yejir you will Dnd that ynur 
C'dnrtii have been hendflorndy r«- 

FREE BOOK warded. 




Writ# for 





Thti free S-ntooth-rSu Huiriiir Potik 
zivM full initrhiGtitiii^. 

(ifi iViJ, 1 iTi /-1ft- 

or 5-lb, («'n-T ai nctirtf^i Jurffltixirt: nlvtf 
or tf diVft'?' Jrttm 



SMCXrrH-ON MFC, CO-, Dept. 37 
574 Cmomutlipaw Av?,, Jeriwv Cicy, N. J. 
Flmae aoud the free Smontt-Oa Kepair Book. 



Name. ,, 
.3ddrv^, 
2-36 



ADYERTISmO SECTION 



rowing Things by Magic 

(CeatinUed ftwm pa^e USA) 



usually come to the plant through its 
roots. Heat is the medium of converting 
crude chemicals to salts consumed by the 
plant and the basis of soil heat is, of 
course, sunlight, 

^^File cabinet**^ agriculturists argue it is 
possible to feed food chemicals directly to 
the sprouted plants under carefully con- 
trolled condition and to provide a reliable 
chemical energy to substitute for unrelia- 
ble sunlight. This would end all hazards 
of drought and flood, bring scientifle ac- 
curacy to agriculture, reduce growing 
time from one to four months and insure 
that most of the plant food actually would 
be consumed by plants. Growing fertility 
of opien soil is probably less than one per 
cent efficient. 

Naturally the scientist who visualizes 
producing farms in cabinet drawers would 
not attempt to raise all crops in such a 
way, but certain crops offer advantages. 
Recent stories from Germany tell of green 
vegetables being grown chemically in steel 
cabinets within a few hours. Cabinet 
drawers are lined with peat moss or sterile 
sand, plant food extractives are applied to 
germinated plants under regulated heat 
conditions, and rank, appetizing green 
vegetables are said to result within a few 
days, German dairy feed experiments are 
said to be featuring cabinet-grown ensi- 
lage, young plants nourished with chemi- 
cal extractives in the morning, and fed to 
livestock the same night. Due to its rapid- 
ity of growth, within a season’s time a 
comparatively small area of drawer space 
can yield as much green food as twenty- 
five to fifty acres planted in outdoor crops. 
Some American scientists also are devot- 
ing their time to the study of filing cab- 
inet farming because the large import of 
the work is readily understandable. 

Clearly visible on new horizons of me- 
chanics and science i.s a new agricult ure^ 
a new technique of plant culture which 
may guarantee to ourselves and to our 
children a permanent abundance of all 
the great harvests which arise from earth. 



CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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Science Discovers New 
Way to Increase Weight 



Gains of 10 to 25 pounds in a few weeks reported by users! 



FiRST PACKAGE MUST INCREASE 
WEIGHT OR THE 



TRIAL IS 



4r£s! 



Sensational new “7 -power” ale yeast 
giving thousands attractive pounds 




7 SEE 
>W I LOOK 
:E I GAINED 



A n amazing new ''7-t>ower” 
. yea^t dlEcovery In pleasant tab^ 
lets is puttlnff tjountis of solW» 
norm^ly attractive flesh on thou- 
Eaods of '‘skinny/' run-down 
i>copie who never could an 

ounce before. 

Doctors now know that the real 
reason why creat numhera of 
people find it hard to gain welffht 
ia that they don't get enough Vita- 
min U and Iron la their dally food. 
Now sclontiatB have discovered 
that the richcHt kTiown source of 
heaUh-bulldlng Vltamia B Is cul- 
tured ale yeaal. By a new process 
the flneFt Imported cultured ale 
yeast la now concentrated 7 times^ 
making It 7 times mare ponerfuL 
Then it Is comhined with » kinds 
of hloo<l*atrcaKtheains^,enersy- 
givlng Iron In pleasant little tah- 
teta culled Ironlsied Yeast tahlets. 

If yoUr toOh are orte of the many 
"skinny,'' run-flown peraons who 
need ^ese vital health-hull ding 



11 lbs, in 4 weeks 

‘* 1 Vrw 111 bad 
linwula off, bul hfluJ- 
adiu, VFVu'k iMUl tlrfd. 
Witii iJTinJJtwl VfAJrt. 1 
fnkined U Ibu. in i 

nJiJ fifJil RtTanS U en 
OT.”— RotMBrt ThomuMO, 
Ckflfinbun, GeDfQlL 

15 Ihs, in 5 weeks 
♦■HaiJ lent Wflfttlt and 
HTrt««fJl. 'NoClubR hcltiril 
till [ tooli IrotiIll« J. Yi-aAt. 
I J* I [In I lh-<- m -Ti wn'rh>. 
fcD] (rt’M,"— Ffcil Wflh, 
nmnn, BroGklviTr V* 

31 Ibs.t clear skin 

“Wah m MhtiiiTr Biiii 
pimiily the itirlu iihtw 
liirtlnNl nil': In 12 wpfilw 
wiili Irnhiioed V<sMt 1 
^inpd 31 LIM. lUnf my 
TnOf rlpapird.” — Hoy klB- 
by, Da Kalb, lit 




eletnenta to put on solid pounds, 
gel these new "7-power" Ironiicd 
Yeast tablota from your druBffiat 
at once. after day, as you 

take them, watch flat chest de- 
velop and sklnity LItuhs round out 
to normal attractiveness. Indiges- 
tion and conatipatlon from the 
same source quickly vanish, sklTb 
clears to normal beauty— you're an 
entirely new person. 

Results guaranteed 

No matter how skinny and ruo- 
down you may be, irj^ this w'on- 
derful new ‘*7 -power" Ironised 
Yeaat for Just a few short weeks. 
If you'ro not delighted with the 
results of tlte very first p:iekage, 
your money Instantly refunded* 
Only don't be deceived by the 
many cheaply p reputed "yeast and 
Iron" tablets sold In Imitation of 
ironiJrd YemO. Thpflp ctem «unirrfclt« 
UHiiilb eoDlRhia Ohly Uh? Iciwi«it rtiliIo cf 
onikiurv yewt nniJ Iroa and coimoi oovilbly 
(rtvp thip fiRinc aft tlld Wflfnliflo Inm- 

Uu>d TfUL fwmulR. Be snru VDU Brt Ihfr IKa- 
uine. liOQlt for "lY" «Lunrvd cn ubiot. 

Special FREE offer! 

To Hti.n mu buitiiinff uo jour htslih Tlitht 
A'VU'liy. -UVe [Uliikti ihiJi AllHD![LtE^I^ FIIKK QjTtT, 
Puixhu* & umckacD Of Troriiifd Yeul tab- 
Irbl At 0|U!#, cut DUl IllB Hfl.1 on the kOT 
alul niAll IL to U9 with A cillTHi^nji af thin 
PAJMimpIlp We wlEl esul I'DU & ftiHCliyitlnp; 
nnW liooii on hurtlth. "New Fid* Atwet 
Your hotly." IXciuwiber. reeuJta suAtiMDAd 
with the TEty QrtL uAt'luiJie' — or meiu'j' tu- 
fundH. At »U dnJKllJits. Iffsnhed Ycm* 
Cv., Ino, A'^luklM, Ga. 



W7ic« v^rltino to atii’trtiscrs pfense nicafiort Popular Jfeehanfcs' 
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Man, what Bargains! 

Now every workshop eon aHord these 

NEW LOW'PRICED 

Black & Decker Electric Tools 




€-INCH BENCH GRINDER 

Even the unallcvt ihnjj ctmi afford ihii power 
Eridder. Ju»t tlie thins for tool Hhurt^efiins. ^nnd * 

ina, buftidR, poLishins. wife ■brushing, etc. Bquipp^ 
with tool rcati, wheel suarda, carryins handle and rub- 
ber feet which anchor it firmly without bolts. Fitted 
with ''Compo'^oil'leM bearinsa^All cnovioS parU care- 
fully balanced. A sreat tool for only S24. 

NEW lA-INCH JUNIOR DRILL— a sturdy, practical 
%€xA which will handle a thtm^and and one joba around 
the shop, home or siur^CC- Drives twist drUlt up to vi- 
inch in metal: wood auscra up to ^4-i“ch. Alio diivet 
wheels for liftht srinding, buflins. wiTc-brushinB, polish- 
Lug, etc. Has his easy-gTip handle; sliding thumb 
■witch; powerful univcrml motor; A-jaw keyed chuck, 
A sematiou — for only $1^.S0, 

NEWIA-INCH JUNIOR DRILL {not show^) drills hole* 
up lo 'A' in metah yV*/* in wood; drives hole eaws up to 
3ft" in any matcrifll a hack WiU cuL A wonderful 
baxs^in — only S35. 

MAIL THE COUPON today Tor the nama of the nearc*t 
dealer where you can sec theee new B. fit O. Tools and 
for free rlrcurnr giving tomple fe deaertptiofw, 




MAIL THIS COUPON NOW 



The Black & Decker Mffi. Co., 

602 PennsylvBnlB Ayev.TuwHn* Md, 

Please tend me Free Literature describing new low- 
priced Black Bt Decker Tool* and the addroa of my 
neareit B. & D. dealer. 



Oocup^twn 

Address 



^ City - - — 



• Sffl fo.. 



tW 



JB 

^Tl 
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he World’s Greatest Race 

(Continued from paBC 2I5'> 

tires have been used on the derby ears, 
with pneumatics apparently having some 
advantages. The rule for 1936 specifies 
tires of rubber construction, meaning ei- 
ther type. The rules also prohibit the use 
of wheels having steel or wood running 
surfaces. There is no question but that the 
rubber-equipped wheel holds the track 
better and gives the driver better control. 

The biggest argument is over the small 
cross-section high-pressure tire and the 
large cross-section low-pressure tire. The 
winning car for 1935 was equipped with 
special made tires having a tread design 
typical of the speedway. Inflation pres- 
sure was about forty *five pounds. Ad- 
vantages of this tire are disputed by en- 
gineers who claim that the low*ptessure, 
or “doughnut*^ tire, will give a belter grip 
on the road, rolling over instead of bounc- 
ing over small objects or uneven spots on 
the track. Inflating the small cross- sec- 
tion tire to a pressure determined by ac- 
tual test runs, might reduce this tendency 
to lose traction. 

Streamlining is another question for the 
dcjrby car builder. Any form of construc- 
tion that tends to reduce wind resistance^ 
both head-on and crosswise, should re- 
sult in more speed, although engineers 
seem agreed that the effect of streamlining 
on the automobile does not become no- 
ticeable until a speed of thirty-five to for- 
ty miles an hour is reached. Since the 
derby car is much smaller, this might not 
hold true, and a body shaped like a tur- 
tle’s back, which is a good model for all 
forms of streamlining, probably would 
have some effect in a dose race* Great 
structural strength is another advantage 
offered by the turtle -back body. 

One of several designs may be used for 
the steering arrangement, but all must in- 
corporate a wheel. The brake must stop 
the car with safety, and there are several 
types capable of fulfilling this require- 
ment. Last year’s cars had ground fric- 
tion, lire friction, mlernal ejipanding, ex- 
ternal contracting and freak combinatians 
of brake designs, all operated by hand 
lever or pedal. 

In articles to come, automotive and me- 
chanical engineers will tell what they con- 
sider essential in designing a soap box 
racing car that wiU be a winner. 
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NEW ‘‘DELTA” ATTACHMENT 
MAKES TENONING SAFE 



NoWj thanks to this newljf developed Delta 
attachment tor Delta circular saws — anyone can 
do tenoning on the circular swiftly* accu- 
rately and with utmost safely. Every possibility 
of risk is eliminated. The work is led Lo the 
saw with one hand far removed from the re- 
volving blade. Facilitates fast arid accurate 
repetition work, such as the making of tenons, 
dado cuts oti end grain, housings on sash and 
cabinet work. Ideal for home workshops, 
schools, light manufacturing work. Costs sur- 
prisingly little. Ts^kes stock up to 2}i in. thick, 
any width within caiMicity of saw, and will cut 
tenons up to 2J4 m. long on S in* saw, any width 
desired. For full details see Delta Catalog. 




Complete Line of QUALITY Motor-Driven Tools 




'’Quality^* u Kp|}li#itl to Delu Toots is rnor« ikna on ndjective. I( 
u dn 4 Ctu«| fact t«coBlu>«d by TCtli of ihouismio of ut«i at 
motor-^rivcD looli all avvr the world. Tlu Dolo line tnclndo 
Cb(ul*C Jointen, Larhoi, ScreLI Sdwi. Botid Siwp, Ronlatt, 

Shaprn, Grinders and a complete aiiortment of attachmEiila 
and acc«»»oriet* 



New DELTA Shaper Unit 



ImptirtiMt I Wife leamnn IruslLklc; 1* Estra Leikb Table iHirmittlitt 
tlio banrlHnff of lann: work vrltl) caac; St. IntfTcliari|[mblc 
for A" A rill %** Lnlc coftcra For Tarloiu (4 work; 3+ ImjiTL>vod 

C'r.hniplL.g.«]y AitjllKtalilo, Fcnr« far al] TorietJea of ntnlebt nork; 
■tartJlLtf pin for curbed 'Etork of aU Mndji ; 4. rnmploto f^imrdi nic BTulein ; 
Mau# i a tww c. \m\ id in.iMUl n. i\ ki. 

mew lU-m. Vir* wllfoU with alamlAFil 3-Up Mta inilter 
I BiTM OTur flO.OOII rnlB a mlTiiito. tliUa 

^CUlQF AuMf iohtirimt fintnolli ant] flnL^h^ VTiirkL fl> 
:v {'□ttitiloLft mtuio Ilf cabLiiot and iMbti 

emrera fur aTI typoa of nifn work. 

"... Anotiujr ti*w ictuLatinnal 

■ ' IdEl Utlltotiul 

' i'i"w fratnren. Wrlle for 

Wlky fy^ll details. 



Write for 1936 Catalog 



it la nvVLted vtLb pUattitiraphA and lufurtuaiian ahtiut 
tlur meit line of 103(1 Pclia ttmla, coupon irfllLont 

delay, Enejase cmlj 10 centa At MAme time for Hiiolt 
Xn. S of ['rAttical Delta Projecta, 32 imcM ol now 
and note! ttiJniia tu make, wiUi aijmerniu Idut: prilit.HK 

r B workiutf ilfmwtnBsi, pliutnurax^li" a till Llliia^ 

U^, __ Ira Kant anil rnni nlnta 

itIiVctionB. 






JF proof of Delta luperiority were necctiaty for iha crafiaman |F 
who knowi f;aod toola, it would be afforded by the fact that the m 
Della MalUtfactUrinit Company u now the lariresl Ipanafdcfurer 
in the world making thu type of machinery eaclutively* 

DELTA MANUFACTURING COMPANY 
tOQ-il4 E. Vivnno Aira. {D«pt. AZli)., Mllwaukea, Wti. 



ufriffni/ fn /^o/iwlrrr M cchftuicit 
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S.O.S/s of the Air 

(CqTitinued fram page 253) ' 



atr liner which had landed about five miles 
from the first, A heavy storm the night 
before had forced water into the airport^a 
underground fuel tanks and both planes 
liad refueled from the same tanks. But the 
prompt radio messages prevented worry 
and started aid rushing to the grounded 
planes without delay. 

On a long fiight, w^hen the destination is 
unapproachable because of bad weather^ 
an airplane is cleared by the dispatcher to 
the farthest intermediate field along the 
route where a safe Landing may be made, 
Eti route, the weather at the terminal may 
improve and in that case fresh orders are 
issued by radio, clearing the plane through 
to its destination. Aside from these clear- 
ances few commands are given to a pOot 
in the air. He may be advised to fiy at a 
certain altitude, or requested to change 
his course, but never commanded, as he is 
the final judge of conditions in the air. 

One day a few years ago the fog was so 
thick at one airport the attendants couldn't 
see ten feet They were surprised to see 
an air liner slowly loom up out of the fog 
and taxi to the landing canopy and unload 
its passengers. The pilot explained tliat al- 
though the terminal building was shroud- 
ed in a patch of fog the entire runway 
was in the clear and he had landed in the 
normal manner. Since then the depart- 
ment of commerce has established mini- 
mum weather conditions, usually adopted 
from regulations of one air line or anoth- 
er, under which landings may be made. 
If the ceiling or visibility is too limited the 
pilot must cruise around until the weather 
lifts or must land at some other field. 

At busy airports such as the United Air 
Lines terminal at Burbank, Calif., the radio 
operator works at full speed every minute 
he is on duty* Twenty-two liners on reg- 
ular schedule land or take off from the 
field every day and in addition other large 
airplanes make frequent landings. Each of 
the scheduled liners reports by radio a 
few minutes before landing or after leav- 
ing and also reports its position and 
weather at half-hour intervals while it is 
in the station’s area. In addition, the 
ground operators handle quantities of 
traffic between ground stations, confirm- 
ing schedules, handling seat reservations, 



and relaying the quantities of mail and 
express carried by each plane. They phone 
ahead the desires of passengers, arranging 
for cabs to meet them at the airports, or 
for changes from one plane to another. 
Planes due to pass each other on the same 
airway are warned of their proximity and 
advis^ of the altitude of each other. In 
cases of doubt the pilots talk between 
themselves and arrange to fly at different 
aliitudes. 

If the air is clogged with messages and 
a ground operator finds it hard to advise 
an incoming liner of the wind and barom- 
eier at the field he shifts to another fre- 
quency where the conversation can be 
carried on without interference. At some 
time after dark the operator tells the lis- 
tening airplanes he is shifting from day to 
night frequency, from 5,592^ kilocycles to 
3,IS2 V 2 kilocycles. At that signal the pilots 
likewise switch their receivers and trans- 
mitters to the ne"w frequency. 

Occasionally when an operator calls a 
plane he receives no reply due to the 
mysterious type of fading that 

seems to be most prevalent during the hot 
summer months* The pilot may not hear 
him, or he may not be able to hear the 
pilot's reply. In such a case some other 
ground station helps out and a three- 
cornered conversation is carried on. The 
skip condition may last for a few minutes 
or for several hours and may affect only 
a small territory or cover an area hun- 
dreds of miles across. Sometimes an op- 
erator in Chicago is unable to work planes 
a few miles away although he may hear 
Pacific coast stations and airplanes. 

In the air several kinds of static rarely 
experienced on the ground sometimes 
make reception so poor that only experi- 
enced pilots can through it. Elec- 

Irical disturbances are intensified and 
create roars and crackles in the earphones. 
Rain and snow often create steady frying 
or sizzling noises that nearly drown out 
reception, as may also be the case during 
a dust storm. Even ice on the rubber de- 
icers along the leading edge of a wing 
seems to build tip static charges that pop 
in the earphones when the rubber is 
stretched and deflated to cause the ice to 
drop off* 
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TRY THE WORID'S COOIEST SHAVE 



I Bai5TOL-MTIRS CO., D*pt E-26,^ 

* E3-S fifth Ave., New York City 

* Cool «b4v*i lound ^ood to m«. S«nd we thmt 

* iiee lO^iheve tuba of Ingram'*, light, away^ 



7ie»^ 

^ why Ingram’s 
shaves are quicker, 
cleaner, cooler 



W7it‘it lorffinf; to atfucrffstfjs wioifiow PopwJai' Afecb united 



Ingram’s Shaving Cream 



WUTS WHIIKERS SOFTER iOR f ASlEmHAViKC. 



SMOOTHS THE SKIN 30 TRT RAZOR CUTS CLOSE. 



FOR THE BETTER SHAVES YOU .GET 
WITH INGRAM’S. THANK THE THREE 
SPECIAL INGREDIENTS WHICH 
THIS SHAVING CREAM CONTAINS ( 



Every time you shave they give this help; 

1st, ivllt whiskers at the skin-line, so you 
need not hack and hoe to get them off, 2nd, 
smooth the skin to prevent sending ru^or 
strokes. 3rd, cool your face while you shave, 
and keep it cool when youVe finished. 

Any man may get top*tiotch shaves once 
in a while. But Ingram’s shavers get them 
every day* And at less cost. Ingram^s La 
concealrai^iL It goes further. Tliree months 
of cool, happy shaves in every tube or 

And if you are a **bluebeard” 

— a twice*a-day shaver — Ingram's 
will be your special friend. It 
conditions your skin - — so you 
can shave as close and often as 
you like, without irritation. 



T'liba tw Jnr 
Butb COOL 



Qty... 



.. St*t« - 
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g /3c^ Playing Nursemaid to Lions 

f CoflUnug di froiM aigi? 1&6> 



and for the first week ot two the infant is 
never out of the mother's arms. Later she 
lets her baby play by Itself but always 
keeps it in sight. If a baby makes a dash 
to run away the mother reaches out and 
grasps it by the tail before it can escape. 
Monkeys eat virtually all foods that hu- 
mans do and when the baby begins to eat 
the mother samples everything the baby 
gets and slaps the baby away if it reaches 
for something harmful. 

You can buy a baby lion for $125 and 
up although if you want to save n^oney 
you can get a one-year-old for a Httle less* 
The reason is that a half -grown Uon has 
neither the appeal of a baby nor the fero- 
cious appearance of the full-grown beast. 
A fully developed four- year-old has a 
market value of from $250 to $1^000. Baby 
treated with steady kindness rarely 
turn vicious in later years but as they 
grow older and stronger they become 
rough playmates because of their great 
size and weight. The so-called “wrestling” 
lions which engage in rough-and-tumble 
matches with their trainers are raised by 
hand from youth and are as affectionate 
as dogs. 

“Two days of kindness accomplishes 
more with an animal than two months of 
cruelty^" Roth tells you. “I've taken 
twelve tigers direct from the jungle and 
worked with them so that three weeks 
later they were trained to perform in an 
arena. The buggy whip that I carry is 
used only for pointing and snapping. If I 
should beat the tigers I would never be 
able to trust all of them in the arena 
with me,” 

Roth’s favorite animat is “Bobby,” a 
wrestling tiger w’hich is only seventeen 
months old but already weighs 380 pounds, 
Roth raised him at home from a one- 
pound cub and until a few months ago 
“Bobby” had the run of the house and 
the back yard, playing wth the dogs and 
chickens and Roth's children. Now that 
he has grown too large for a house pet, 
the tiger spends most of the day in a cage. 
Each morning he is turned loose for sev- 
eral hours to exercise in the motion-pic- 
ture “jungle’* that adjoins the lion farm, 
“Bobby” is completely tame and has 
worked on command on a motion-picture 



stage with scores of people within reach 
of his spring, Wrestling a 380 -pound tiger 
is hard work for a strong man and some- 
times, to quiet the animal, several trainers 
lake turns in holding a mock fight with 
him. 

“The only trouble with ‘Bobby* is that 
he never wants to stop playing and some- 
times I have a hard time getting away 
from him,” Roth says. “After you have 
been knocked down half a dozen times 
and rolled on and held by a pair of giant 
paws while the animal licks your clothing 
you are exhausted. Once I w'as picking 
apples in the back yard, before ‘Bobby’ 
was fully grown. He decided he wanted 
to play and leaped from the ground to the 
limb on which I was sitting, knocking us 
both down.” 

“Bobby's” mother^ now eight years old, 
is one of the few tigers in captivity which 
will touch cooked food. The reason is that 
Roth raised her side by side with his two 
dogs. At mealtimes the trainer served raw 
meat to the tiger and cooked meat or pre- 
pared dog food to the dogs. After eating 
her own meal the tiger usually helped the 
dogs hnisb up their own food. 

“When the tiger saw the dogs eating 
cooked carrots and potatoes she decided 
she could eat them also,” Roth says. “Now 
she will eat vegetables any time and if 
you should happen to have a gallon of 
warm soup handy she would like to have 
that too.” 

You shouldn't always assume, when you 
see a dozen “fighting female lions” growl- 
ing and spitting on their perches in a wild 
animal show, that the animals are tame 
and merely putting on an act, Roth says. 
The chances are that the animals are ac- 
tually jungle- born. Wild animals make 
better performers than those bom and 
raised in captivity. Domesticated Uons or 
tigers, being used to the presence of men, 
are less apt to obey the trainers so read- 
ily. Besides, a trainer may be more care- 
less with, animals that he thinks are tame 
and if there should happen to be a vicious 
one in the bunch the trainer may be 
caught off guard and hurt. Most accidents 
in the arena today happen with animals 
born in captivity, it is claimed. 

(Conltnuc^d to pafre 126A> 



ruJruijiLK ajj v 



LZiiA 





MAJ&A^Zl^E. UP TO 
\ MV ROOM AMD 

/f 



OH.SrtUTUP/ IWA5 r 
D*U5TC0UWTtweT^E5E ^ 
PIWPLES, SLAbTEwf! / 



5A< LEAR 
^ ME TO 



^ BABS, GOTO the 
SOhoou O^mcewith 




V W/ ^ 

JJK€V^ ond these 
pimples had 
fo come! 



Blit it 
wa4«n*t too 
Ben 
found, to 
mend tlie 
trouble £ 



1 THOUGHT VOO AWD THAT NOE NEW Ba65 
GIRL NEXT DOOR WERE GOlMG 'TO 
FRIENDS . , , 

WHAT OOUr BE FOOLISH^ 

M0m« 6LE5S I'LL 
7TA r- — TAKE THIS 



MtWv MUST BE BLIKD^ 
I VJISH BAB5 WAS -I** 
WISH THESE pimples 
were invisible 1 

WISH I'D KNOWN 
BA0S BEFORE- 1 



VOUfi MOTHER 5AlOl£> ^ ^ 
COME UP— WELL FOR THE 
LUVVA‘- AOMlRtMG VOUR 

MAP 

AMERICA y 
9 "? 7 lim H 



DOES SEEM TO 6E- A UTT OPEM— - 
5Ay VOU KttOW MV COUSIN RAY— HE ^ 
TOOK FLEI&CHMAHM-5 YEA6T 

FOR. H15 pimples- ~ — ^ 

WIPED' EM RIGHT C ^El&CHMAWMS 
OFF THE OLO PHI I U Y^As r D)DTM^ 



GLADE GOT.! 
RID OF J 
THOSE I 
PIMPLES' 
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D uring the adolescent 
years— ages 13 to 25— 
important glands develop^ 
This causes disturbance* 
throughout the body* Waste 
poisons in the 
blood irritate 
the skin* caus« 
ing pimples* 

Doctors pre- 
scribe Fldsch- 
mann''8 Yeast 



for adolescent pimples* It 
clears the blood of skin Irri- 
tants* Then the pimples dis- 
appear* Eat Fleischmanti's 
Yeast 3 times a day* before 
meals, plain, or in a little 
water — until skin clears. 
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LISTEN, BEN. 
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'^Playing Nursemaid to Lions 
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When you watch a dozen or more jun- 
gle kings snarling and roaring while the 
trainer makes them jump over boxes or 
pose on pedestals you wonder how one 
man has the courage to enter the cage. 
Training a wild animal to act is mainly a 
matter of patience and kindness. First, the 
animal must be led to think that he can't 
hurt the trainer^ When Roth receives a 
new lion fresh from the jungle he fir^ 
studies its disposition. An animal that 
continually charges the bars at the sight 
of a man is bad and probably will be hard 
to train. 

If the lion, or tiger, seems tractable it is 
sent into the arena to become accustomed 
to its surroundings. Finally a wide white 
collar is tied around its neck, from which 
a chain is led outside the cage. Then Roth 
opens the door and walks in. If the lion 
charges, men on the end of the chain pull 
it taut and Roth walks around outside the 
scope of the chain, talking to the animal 
in a soothing voice. Day by day he walks 
closer, finally petting the animal with the 
end of his whip. After a few more days a 
stool is placed near the lion and usually 
the animal immediately jumps to the top 
of this perch. If, by then, it seems to be 
docile the chain is removed and Roth com- 
pletes the training alone in the cage. 

Even with kindness, of course, lion 
training is not the safest job in the world. 
Roth has been clawed a number of times, 
usually ^'by accident.” The most serious 
occasion was when a dozen full-grown 
tigers that had been trained recently were 
entering the arena single file. The line 
crowded up and the second tiger in line 
took a sharp nip at the leader's tail. The 
startled leader gave one great roar and 
leaped across the cage, landing on Roth's 



shoulders. 

The trainer barely had time to raise his 
arm and elbow to ward of! the claws, and 
dodged behind some of the stools with his 
face and shoulders clawed open. It hap- 



pened during a circus performance, and, 



true to the tradition that “the show must 
go on ” Roth bound a handkerchief around 
his head, finished the act, and after being 
treated at the hospital, returned to the 
arena to stage a final performance in 
which he appeared with a group of six- 



teen lions. The old belief that the instant 
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a wild animal draws blood he 
kill his victim is merely a superstition. 
Both has learned. 

The trainer's most difficult feat was to 
train four polar bears to act The bears 
were five years old and the smallest of 
them weighed 500 pounds. At the start of 
the training one bear, clad in a collar with 
two strong ropes attached to it, was led 
into the arena. Four men outside the cage 
were holding to each rope. As soon as 
Roth entered the cage the bear charged 
straight for him and the eight men who 
tried to hold the animal were dragged off 
their feet. Roth dodged behind some prop- 
erties in the cage and escaped. He started 
in again the next day and two months 
later the group of bears were performing 
like veterans, sitting on stools and diang- 
ing places at command while Roth stood 
among them armed only with the buggy 
whip with which he gives his orders. 




Ice Hotter than BoilCig 
Is Made under Pressure ^ 




Ice so hot thhl'^it burns Uur nana nas 
been made experimentally uncter tremen- 
dous pressures in the Harvard University 
laboratory. Prof. Percy ViL B ridgman 



heated ice to im“-«TTbear 0 bre temperature 
by applying sufficient pressure to prevent \ 
its melting. This “hot ice" begins to ap-. 
pear under pressure equivalent to 6,00Q^ 
atmospheres. Under 25,000 atmospheres,^^ 
ice melts at a temperature above that of ^ 
_ boiling water and can be made to melt .. 

even higher temperatures by increasing^ 

- the pressure. Many other magic changes 
are effected under million-pound pres- 
sures in the laboratory. Graphite, a soft, 
slippery lubricant, under pressure equal 
^ to 100,000 atmospheres or 1,500,000 poun ds^ 
0 “ to the square inch, becomes hard as a dia-^ 
mond, embedding itself in steel, then re- 
d^^rting to its original soft state when the 
j pressure is released. Rubber, paper, wood 
f and linen under 700,000 pounds pressure 
V and twisting are transformed into a trans- 
lucent, horn-like material. Prof. Bridg- 
5 man has created conditions simulatiffg^ 
J those of the earth’s core, and succeeded in A 
^ finding three new kinds of solid bismuth, 
one new form of mercury, one of gallium, 
two of tellurium* and several other new 
kinds of matter. New apparatus was de- 
signed to obtain the terrific pressure. 
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A blessed 
event 
from the 
makers of 
Edgeworth 




Junior 



wrapped u) MEiivturr-pTwr C<±llap1iuHi 



T he makers of Edgeworth protidly axiaoimce a 
rt€?w addition to the lamLIy- — Ed^mirih Jujitar, 
(iesiimed especially for those who want Edgeworth 
quality in a tobacco for both pipe and 

For those who want a tobacco tnade for 

ptpea* there will always be the regular tina of Edge- 
worth Eeady-Rubbad and Edgeworth Plug Slice — un- 
changed. The new EdffcitoTth Junior will appeal to thoee 
who are now ualitg a tobacco suitable for both pipe arid 
cfporffffis. It is their opportunity to got Edgeworth 
mildness and flavor in tbeur favorite form of tobacco. 

Try Edgeworih Junior— the new, light, free-buming, 
twofold tobacco. It may be the tobaeco you^re looking 
for. Lams it Brother Co.. Richmond. Va. Tobacco- 
nists since 1S7T» 
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could obtain financial aid. His backers 
formed the Pittsburgh Reduction Com- 
pany, now the Aluminum Company of 
America. They foresaw that this metai, 
one- third as heavy as the older ones, and 
a better conductor of heat than iron or 
steel, could be used in many ways. But 
iron, copper, lead and zinc had been used 
for hundreds of years. Metal workers 
were slow to change. 

Aluminum made by the chemical proc-* 
ess was selling for about eight dollars a 
pound. Hall's company offered some for 
five dollars. No one bought it. It was re- 
duced to four, then to two dollars a pound. 
Still no one wanted any. This taught the 
backers it was necessary to do more than 
make aluminum in order to sell it. It was 
necessary to create markets, to do re- 
search and development work, to find al- 
loys with which the metal could be com- 
bined to adapt it to particular purposes^ 

One of the first experiments was in 
making castings, and one of the early cast- 
ings was a teakettle. The aluminum in- 
dustry virtually was born in that teaket- 
tle. Aluminum cooking utensils began to 
gain favor. Their popularity has increased 
with the years. Today about fourteen per 
cent of the aluminum produced in this 
country is used for pots, pans and perco- 
lators. More than 350,000,000 kitchen 
utensils of aluminum have been made in 
America — a round dozen for each family. 

While it is estimated that eiglit per cent 
of the earth's crust consists of aluminum, 
it [s never found in its pure form. Bauxite^ 
a mineral, offered the best source of com- 
mercial aluminum. Arkansas and Dutch 
Guiana supply most of the bauxite used 
in this country. Bauxite contains alumi- 
num oxide plus many impurities which 
are removed by chemical processes. The 
remaining alumina, a fine, whitish mate- 
rial like table salt, is treated by the Hall 
process, now refined and improved. It is 
stirred in a bath of molten cryolite in car- 
bon-lined cells, and an electric current is 
passed through the mixture to rob the 
alumina of its oxygen, causing pure alu- 
minum to be deposited on the bottom of 
each cell. T^i-o pounds of alumina produce 
about one pound of aluminum. 

The metal is tapped from the cell and 



poured into pigs which are remelted and 
cast into ingots. To improve the mechan- 
ical properties of aluminum the metal is 
alloyed with small percentages of other 
elements. The common alloying elements 
are copper, magnesium, manganese and 
silicon. Some alloys of aluminum possess 
the strength of structural steel. 

Because of its light weight and excellent 
conductivity, the metal soon was recog- 
nized as suitable for electrical cables. 
Some 430,000 miles of aluminum power 
lines, reinforced with cores of steel wire 
to add strength, transmit electrical energy 
from points of generation to points of use 
in America. Span lengths of 2,000 and 
3,000 feet are not uncommon. 

Aluminum was used in architecture be- 
fore Hall's discovery. In 1884 a 100-ounce 
alunimimi casting was made as a capstone 
for the Washington momiment. It was 
considered a very large piece of very pre- 
cious metal. Recently a 7,500-pound cast- 
ing' v^as txjthecl duf. During the nineties 
aluminum was being used for elevator in- 
closures, stair railings and grilles. With 
the trend to lightweight, light -colored 
metals in architecture, aluminum has 
come into its own in the building industry. 
As skyscrapers pushed higher, weight be- 
,came a bigger problem. So aluminum now 
is widely used not only for decorative 
" purposes but for spandrels, cornices, win- 
dow frames, railings, leaders and gutters. 
The Empire State building contains more 
than 5,700 aluminum spandrels and 150,000 
ppunds of the metal inclose and decorate 
the mooring mast. 

iThe transportation industry today is the 
largest user of aluminum produced in this 
coiAitry. Thirty -eight per cent of the to- 
tal production goes into automobiles, air- 
planes, dirigibles, trains, boats and trucks. 
Aluminum is used in passenger automo- 
biles for reciprocating engine parts, but it 
finds an even wdder application in trucks 
where a reduction of dead load by using 
iQuminum results in an increased pay load. 

' When railroads wanted to increase 
'speed, one of the first problems was to de- 
crease weight. Aluminum again fitted into 
the picture. At first, cars were built part- 
ly of aluminum, then entire cars were 

{ContinU^ft to 13CAH 
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FORD FACTORY- RECONDITIONED GENERATORS 




BT*rf lador7-reco4< 
Ford ^envT- 
<rtar im coTvfuUy 
buiLl and tealed « ■ ■ 
readr 1o 7iv« n«w* 
g»&ora1or p*irlnni]« 
once. 



T ke Ford plan of factory racocdilionlng the engine 
and other units and maldug them available to all 
Ford car and truck owners at low coat is one of (he 
big advantages of Ford awnenhip. 

The some Ford methods used in building the new 
Fords ore used to recondition these exchcmge units. 
In the Bivei Rouge factory <zt Dearbomr compLete 
faeihties oie available — production methods are used 
— expadenced men do the work. The units get careful 
inspection and production tests. That's why the work 
is right and exchange prices are low. 

The generator is one of more than a dosen unite 
included in the Ford exchange plan. These generators 
ore reconditioned in the Ford generator plont— the 
some plant where all Ford generators ore built. 





TEi«b« Icirg* 
preuM insert the 
buchiags io Ih* 
genarotor and* 
plates and then 
bur&lah them to 
accurole siui 



In the re conditioiung, the exchange generators ore 
completely tom down. The parts ore washed, then 
carefully inspected. All ports that ore worn or dam- 
aged Ore thrown out. Thaf^s why many of the parte 
in the rebuilt genercrtprs are new ports. After assem- 
bly, these generaton must paeo the same tests as 
new ones. That's why they give new -generator' 
performance. 

The cost to the owner U actually less than for re- 
placing the armature and brushes alone* And since 
the exchange is made quickly^ the owner also' saves 
tune. This exchange service can be had liom every 
Ford dealer. 

FORD MOTOR COMPANY • DEARBORN, MICHIGAN 
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Plastic Wood 

fastens Casters 
and Drawer Pulls 

Now , . , end those irritating nuisances around the house- 
repair them qulclcly and permanently for only a few cents 
with Genuine Plaetic Wood — reset loose drawer pulls, Inaa? 
casters, loose tja lhroom Axtures, loose tiles — fill cracks in baec- 
tloora, ahclvins, window toilet aeata — (iix 

broken ftipiiture, broken moulding — just press this putty-like 
preparation into place nnd it dries quickly to hard wood. 

USE THE GENUINE 

Genuine Plastic Wood is actual wwd in putty fomii when 
dry It is hard wood tlmt can be sanded, sawed or carved^^H 
hold nails and screws perfectly — will adhere to any clean, dry 
sfirfaee — wood+ metal, 
porcelain or plaster — can 
be painted, varnished or 
lacquered — -is veaterptoof 
and weatherproof* 

Ask for the Genuine 
Plastic Wood — sold at all 
leading Paint, Hardware 
and Variety iitores. 



Plastic Wood also comeg in white [ 
w^hich is ideal for bathroom repair^ 




PLASTIC WOOD 




TOOLMAKERS — PATTHtN MAKERS'^ 

FREE CATALOG 

FLneTi. B'etter^ More OesUsibEe 
C^ftSTNER TOOL CHESTS 
^50 CpImmhU St.* Ppytaw, Ohl^ 



AUTQ ENGINE ^PEED CDHTAQL 

GOVERNORS 



To raatml BEKeii of W3r Ertfctt! cf trt 

ifurk fficlac, rcE>rdln« load 

wtwiit euk4 u a rtatidbaTy or [Hirlablo 
ticHPtf blant. P’uHr ttuiraDteed, No eMh 
datrn. GoTsmoT irt*ad raujfe tram 400 to 

3000 il.P.M. PiMi oumrtunily for ¥«(JiblliBtiE4 nccuelfa, C:it^ 

fular*. Mf»,Cp*jBe:-HlniLtiaov., SIT ITps Li. ac,f*c* Anaelet 
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XATuminum — the Wonder Metal 

fContiiiued from page 12AA) 

aluminized and now several all^ aluminum 
trains are in operation, 

Each metal has at least one industry in 
which it has won special recognition and 
aviation might be called aluminum^s 
own. Without this metal and its alloys the 
progress of aviation would have been re- 
tarded greatly. Virtually all military and 
transport planes today are of aluminum 
and the metal has played a vital part in 
the development of the dirigible. The ap- 
plication of aluminum to the marine field 
has increased in recent years* Small craft 
utilize it for masts, spars and railings; 
larger ones like the **Normandie" use it 
for partitions and decorative purposes. 

While the cooking-utensil, electrical-- 
conductor, building and transportation in- 
dustries consume about seventy per cent 
of the aluminum produced, the metal now 
is used in hundreds of other fields in one 
form or another. Aluminum foil, collapsi- 
ble tubes, and bottle seals and caps are 
encountered daily. Household appliances 
by the hundreds are built partly or en- 
tirely of aluminum, and you probably will 
find the metal in your furniture, your tel- 
ephone, your radio and possibly in your 
watch. Aluminum paint Is utilized both in 
industrial and domestic fields and tbe 
metal is found in big dragline excavators 
and overhead cranes. Even the floor of a 
Pittsburgh bridge is constructed of it* 

And the metal is no longer gray* It can 
be produced in the hues of the rainbow 
through a coloring method known as the 
Alumilite process. When Hall began turn- 
ing out aluminum, he produced fifty 
pounds a day* In 1&34, the world produc- 
tion was more than 375,000,000 pounds. 

The man who gave the world aluminum 
as we know the metal lived to see tbe 
prophecy of his chemistry professor ful- 
filled. He died in 1914 a wealthy man and 
he already saw the world enjoying many 
of the fruits of his discovery- 

Men of vision see the world at the 
threshold of a new age of transportation, 
architecture and communication. Alumi- 
num has made itself indispensable in these 
and many other fields* It has come as 
far in half a century as many other metals 
advanced in 5,000 years. With such a be- 
ginning, who can predict the destiny of 
this “metal of clay"? 
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ATLAS Tools are 



DRILL PRESSES 

U41! to 

Four niiiw^ bench nnii fl^ior 
mudHft. Pr«ioiun Uiol«. Drill, 

Tout. inortlAO, Band, bluipe. 

Work in wuvd 4>r tnfiiil. Extra 
lorK« K. F. beftriDESv 



WOOD LATHES 

si 4 !*to* 21 I 5 



Accurate lattm. toaln 
au j attachmolitfl Tur bU 
Wood wurkiiur j ubfl. 



Precislort - Built for Machine Shops, 
Repair Shops, Garages and Home 

Workshops 



For £5 yearp wt have built preoujnu toolw for 
iuduBtryn l^tilled diaehiiLbtfl tak« pnd« in tho 
u'urk they t^im out nn Athui LnthcB and Drill 
FruMCB. The Atloa tools uhoH'o hero a to 
servinit in the priruluetion lincB of many of the 
county's larTKC"t mnnufacturinK plantar 

9^ LATHE 

A quAUly-bulll banrii lathfl that 
Duifli. turns, boriM, euta, knurldu 
BiD. Complete with couTiter- 
V-bHtJi. pulleya, ate. 
Hob 1 11' dliABncfl beLireen WH 
tent, b«l r 



complat* 

Im matM- 



GUARANTEED PRECISION TO .001* 

iliia tout is of pmfeMonal a^urary. Does all bklho jabs. 
Rix apoMbi, nutomatio re^’crsibla power feedvr PIurs into 
liuht Bucket. Frecuiian-RrouLud headistoek: apiiidla luu^* bolo 
throuRh ita whole longtli, lota you work InnR pieces. Tiubitock 
sets over ta du taper work. UiRh npued l^bbitt beoriiJjpL 
Sonw outtiug Bct-up <4 to 72 threads per inichl^ only M extra* 
Comptato Atlas Sach-soBFOd CA I In 

Scnw-cuttlni l-athoa . - * . Vp 

EASY TERMS 

Very easy to buy on lung terms -'-up to 3 yean to pay. 
under the F. H. A. plan. Two wacka' trial, mrtrir^y baek if 
jiol BatiE^ed. mr n^w ]1>34 Cal&lug (No. of lathesi 

drill prEfWEB, toulB^ and attachmentSr all at very at- 

tmctive pripeo. 

ATLAS PRESS COMPANY 

1843 N. Pltchflf St., KALAMAZOO, MICH. 

Campl.l« diapJjiy aft 

ATLAS SALES CO., 3$ E. Witktt Drin, Chlcaga 



BttHBiJiBfld Trsilrr atUlklf ent, 
lof pdUA. btiM-EDEn-ta, 
iletAila, UtWTftwitiubS, clcninii <ii 

the ttLB4d.td sMi til* iJeLaftt 

MlboWlt- Mai A 4>4 Iai Is 

O. VAN OOSTVELOT. 
tllMWiMo, Daiivh, Mica. 



Increase 

•m OWN' FtrUWi aeOLMIUH hmva *«rtMi| 1^ 
nttlii. haoL Om ir Tncil Wn f r hii Him. Thi- 
niiiifeiptn. 4lnrBliiti. Cnt C mH A SX fJl'Tiim 
ilFrviiMt, 



nrmoneH TTmnmu i tuniT co. 



3»H|,milln|l,Pi, 



SHARP TOOLS 

New bauBli powipr oiiaEler dupllciilA. 
CD A ElUalJ ntale. equipment anil teeb* 
nlque ummI by nne Irwl mahem. Nova 
Henua nti^ne 14" i nattntail toot 
jis. enppar water pnt. Price, without 
lADtqr, 118- f- 0- b, B<^tea. 

Send UB ej^eck. with order for 
ate Bhinnieot. If j'nur local dealer ein- 
ftot Buhulyi Or flend dealer a nama 
and OBK for dwrlptive Inider. 



OHAWA MFC. CO^ 1141 X Wood St, Otim, Vanm 









TURN SCRAP INTO IMONRY 



The new and revtied edltlun of *^Auto Powur" with all the tna orlElna) ■peclllc*' 
rlpOB and ten new on« la now on the pra^. convert old aenenton Into A. C. and 
O. C. senenmni and mohira wllh vuliojiea of d to 41X1 vnlte. for power, llabt, 
welding, and mdio uM-atlon. create new Rpnerators adaptable for hncne, auto- 
cnoMInt, or trucka. Thaj ran be driven by fan iMlt. wind, or water. Tnin Ikkie. 
aim compiiite illuetratlaiiK, telle yau tauw eoBilir and eonitn'micall}' thepe chatkRee 
can be made. Atxo Inetructlci ne fur rewinding autr* armatoren. 300 dertniUntui 
of elMitrlcal teruu, et^. Already uned and endomed by tbnuHand!i. Price, <L 
roetpold. AUTOPO WER, Dept, fi, 410 S. Heyne Are., Chlcat* 

TTArn u?ri£ln£r to fldvcr(l#era plen^t: ropniar tichfinicit 



AUTO 






DO YOU 



WANT a new biuineafl 
profinflaion df your ow'ni 
with ail the trade you ean 
attend to? Then beuoiitei 
n focitcnTTccilnnfat:, and 
in a few weeks cam big innpiiia in ne^cefe<v, — nnt metiical 
nor chiropody — easy terms for home tmiripir, no further eopltal 
needed, no goods lo buy, no agency. Kitablislieil 1894. AddrtMM 

Stephenson Laboratory,! Bade Bay, Boston , Mase* 
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N o "time out” for 
mixing or fussing with 
messy glue pots when 
you use LePage’s 
Liquid Glue — in this handy can. 
Why bother with a glue pfit, when 
LePagc's is ready to use — always! 

LePage’s is one of the handiest 
"Look” in thousands of wood work' 
ing shops, Experienceci craftsmen 
will tell you that no other glue 
compares with LePage’s for strength 
and durability. It keeps joints firm 
and compact. Holds up under the 
greatest strain, 

Yi>u can LePage^a from your hard- 
ware dealer. 




RUSSIA CEMENT COMPANY 
Laboratories and Factory * CloMCOTterf Mass, 

Do your FARM WORK 
with your^d 

FORD 



PLOW S ACHES 

PU1XFORH cqtaJpuuDl tprna yaar Ford Inlb 
m praelieal foriR tri«lnr, OtvM patrcr in.Bte>i| 
of speed. No hfcrd^ on cnffltte thin flrdlnrrr 
BH. Nb ufieoiB for feed when Idlo, A Fall* 
ford dvee the work of 3 or 4 korit^ fn End 
lime. H, F., RoseHIle, OhlB^ wrileit 
tued Pofltord S ^eera oQ lU-odel T Ford, Daea 
ftll roil lef wJlh Law prUe» lar* jaa 

ntuney, RFrIte for eotalog Uiday, 

PULLFORD CO. 2MG Clm Qulricy* ML 



PROFITS 



BUOIUC-ANU StLf. Kwi t.k»Ui| 

|i#f*UfiAl arr^r. Inibim^ nr in iiia^ jf^llvra Mt4 



, . . ^b-td.TTihhiUi, lavt^na ftnlph, i'rwliad,l«ii nniifn. 

Khdf JaatJitr hU elt4i /AinEid "lfiWk’'1'iitii <?' j 
V'Tduin* DV[li<n«ur Irani. LnJfB. QuIm. tt*. Mnnr '''jl 



ihI,i fram IrUmdE, nelflhbcn,. 

OetfM Otter. 



Write tbr.a e.riB 



HOFMANN <*HQOK FAtT' SPCOIAtTIEU, INC. 
r, a. Bai t4tS Ofpl. TC Prdfkiwti A I 




t * Getting Ready to '^Shoot^^ 



(CctiUnacd from pats 331) 



The production manager not only ac- 
cepts responsibility for the appearance of 
the completed setj he guarantees the set 
will be ready on schedule. These sets usu- 
ally are constructed brst in nuniature and 
viewed through tiny cardboard cameras 
to determine what the lens will reveal. 

"Constructing full-size sets for minia- 
turesi” explains Mr. Ebele, “involves not 
only the physical building of the set itself 
but includes all its dressings, decorations 
and even gowns for the actresses. Care- 
fully toned colors are used to decorate 
sets. These include shades of gray, from 
cream to black j tan, brown and green. Red 
and shades of blue are tricky and may 
give an effect different from that wanted. 

“Painting, lighting, music and architec- 
ture enter into the designing of the min- 
iatures. With the fast film now in com- 
mercial use, we use scarcely a third as 
much light as formerly, tn the past we 
have been unable to photograph while, for 
around the edges of any white object a 
halo spread. Now actors can wear white/* 

Aa the actors rehearse, the construction 
department moves with amazing speed. 
Four days after that department receives 
blueprints of a model, it will have painted 
and dressed the most elaborate set. Re- 
cently carpenters built a four- room bun- 
galow, including brick foundation and 
chimney, in thirty -six hours. One “per- 
manent" street 400 feet long with pave^ 
ment, elevated railway and sidewalks good 
for five years, was completed in ten days. 
Movie workmen have devised a method of 
pouring concrete sidewalks and curbs at 
the same time and they can lay two-inch- 
thick walks on a sound stage seven times 
faster than an outside contractor. They 
pour the concrete over a wire base in the 
afternoon and the next morning actors are 
walking on it. The enormous cost is spread 
over several pictures. Small changes in 
shops and street fronts may make one set* 
ting available for several pictures. 

Until the last sound stage is empty, the 
production manager virtually lives in his 
office. It is his job to see that the camera 
records the last scene on or very near the 
scheduled day, that the film is effectively 
edited and that, at last, hundreds of still 
pictures are made of the stars, for without 
publicity all his work would be wasted. 
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Enjoy Iht wnodt anil 
fioltit lht« 
wiiftar 



CO, 






Frefi baokl(!t 
HOW TtJ SKf 
wlU bcTp r^oq |«ani 



15 Mttrlftm 



Tfivel Euily and Swiflly oo 

NORTHLAND 

SKIS 

You don’t have to be 
an expvrt. tbe 

eki Lirail to bcAlthand 
liappinetfl. Look fur 
tho NoriJilaiid doerhrad 
tradrm&rk wb«n you buy 
fikjj. It aii9ur«e uniforinity 

Ingram. woiRht, litnbernesfl 
and baJanofl, NarUiland ^kLs 
ar« cl tiffdty NiHtcd voodfl 
in cKMrtly dcHLgnad 

for tourl tm, Biaiom , down* 

blllJumpiDK and racing. 




She Gol ^4(ir 

Dollar 



] 



pay CASH for 

COINS. BUIS STA MPS 

POST YOURS ELFMf 

I paid 5j£IO,OQ to Mm. I>iwty 
(u TexBB, forccp Hal 1 Dol taK 
J . H. Martin of Vlrirtok tiW.W 
for a a(n(d# Crtpwtr C<‘M+ Mf * 
MatiiHinqofKeirYfiriL^fZj^.W for 
otH> Stiver Uolfar. Alra, G.l''. Adams, t)h lo, 
recvi wd *7^l),WfDT a nld rtilna , 1 vrill paf biF pfiMi 

far all kltidaof oldiSdnBKtn^-dalt, bllltamlauinna, 

I WILL PAY SIOO.OO FOR A OIMEt 

IjtUJt. Sbirti: fGa.m fur UtmH* llr>iJ »irh«l LmA Uiirralc^ 

U)4 l^nnriTTatn uf IKtlin' BIBailna IDF cttIm. itnl 4r fur 

Lara* SIDuiairkLrd Coin F’olilmma fiirtiiBr partdciJan . Ilmv 
Oidaji iRDcfa [ir"rit taroU. Wrirn tiJhlKF bi ^ 

a MAX MEHL US MebI BEtfg„ FORT WORTH JEXA3 

{Lortrest Hara Coin EftahLkihnifnt In U. S.i 



MONEY for YOU 

Install Amenca’a Most 
Accessible Oil Burner 

Sava iDOnay . p iuk« nuniey , « « 
Aiaerira'i pronl^ Oil Burner (LimiH 
Ma. J. Pklrat Eitala) li fmln at 
tow coitC Bdugbt by tJ. 3. Govt. Yoo 
cka buy diitnlt Complobo with Duh>> 
nutic rcHitrdla and full inAtallatiDo] dia- 
Fiwiiv- Write for amuin^ low prite and 
Im litcrmturu today. 

CHALMERS OIL BURNER CO. 
10I CtBYil Av»n lliMi|»ll*, Hinn. 




FREE Llleralure 



Send Today 



ONE-MAN SAWMILLy'?o'5,"49 



^TURN TREES INTO MONEY WITH A BEI..SAWI 

ifaia /iiMfcH-, fiif#- ^ TlnE dpadlld^: 10, II ud 10 






MiCL 

kJI fi 




twM, Ae^iala let ^^rlta oaalijw 
FuU w oneway type 
Icrd rasa □nlowpnri^'— masy aWD- 
cn uw vld bvid cHiLtiE. 

PVyp (Tor LtKir aukkiy — tbtHinndi La mni- 
aiercU KTvicr. everywhert. Writ* for ftes 
IninEiEr tiaadlxwk aod calalcif «| ipiUa HipitlbH, 
taw lablra, and ‘wPodwarkisi c^ttiionieaU 
BEUiAW MACHINERY CO. 

SINL Davidhm Rldft.p KtOPU City, Afv. 



UNQUESTION ABLY THE MOST USEFUL LATHE 




T r M K E 
II E A R [ N 
cqulpfiotl. Jiodil'’ 

Vfos'a. HiKXti'il \ ^ 
twit drlvca. Cofw 
V f<rtJ.ii]0 iQ. liurk 

E«mhl acrew ous- 
ting, .UOl'" 4M?- 

eijTfltf. 

Trrtlr/fjrfVKstoff. 

CLAUSING MFG. CG.g 



CEPT, SZC» OTTUMWA. lOWA 




Authoritative teata prove that children take e new 
intemt iA acfaool work when provided with type- 
wnteean Reading, writing, acienoo. history, all pick 
Up quickly, Campoaitiant ore rnuch Lotigor. Work 
improve* ni much aa 14% ip jt/f anhjerhil 
Give your child thlt odvontage at home now, For 
the lint time, you can buy a genuine Remington 
Koiiclras Portable for aa Little at IQc a day. And 
iPa eaay to Leom to type with free touch method in- 
atructor. Mail coupon for detaili, 

Npw 10< a dciY 
buy* a 

NOISELESS! 

The greateet typo* 
writer bargaLU in ten 
ycafa — n genuine 
RemlnBton Noiieleu 
Portable for only ten cent* a dayf Make* nidy a 
whltper cif amind. Full ticc platen. Standard twelve- 
yard ribbon. Back apacer* CairylnK cow and e«y 
cgume in typing included free. Ten -day free Lriol oCTer. 



MAIL COUPON TODAY 



Remiagton Rnnd Inc., Dept, 15^-B 

305 Entt 4?nd Street, New York City 

Hew can I get a real Remington Noiieleai for rndy 

ten ccnti a day. Include detail* of ten-day free trial 

offer. 





iVama 

Atfcfreaa .tM-H 

Catch Fish! 

Kchi, Xllli^. ^tuaknila, ^Ith utir 
nrw fcitiiirit! anlvanlftsil STEEL 
WIRE TRAP, UTlti riirnurFRCE TRAP OFFER efiJ UartfalnCat- 
atov- 51 Re I ni nur fanvn)^ Kisb Halt FREE to introduce nur trapa. 

WALTON SUPPLY C«,. ^$4$ JUNIATA AVE., 5T. LOUIS, MO. 

Ttop breaking piston rings 

Aai 41 lrL 3 Atw tool evpandi ring In 114 c- 
ur«l ihsoc. Prcventi ditto rfioa «nd 
bre«kdgf. Puif riDBT On-l*kci llicra 
oil pitiont Ngbtnins Ivit. Adfuitsble. 
hflndlct dnv nng Iroei lo 

Ouick-iei ifCdle. Fullr sudrsmeed, 

Price only fC.TS pOitpiid. Order to- 
d«v— itap breaking Jind dutortlFig ringj.. 

SUNNEN PRODUCTS CO. 

TWO Muidlailir Avi., St. LouIl Ma. 




SUNNEN RINGMASTER. 



TTAim inentiou PoptHar 
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(ftiranlcftHl lugliiirt cagtlK ni loweri 
Copper'fllc n i.I Stccli If H ^ HJM( 
flvro Elnti 

I B vl^vtronib I- arm Fen™ i 

J‘uultry anil Lawn FsimBt Btci?l 
Pasta , GslM, fliirb With, PUnta,lt»r' 
WE PAY FUFJOirr. 
•irf HtTSKtMAN BnOTHCRS 

il'iiiJi'tl BqxD 4 MciiteJhit lurfMivii 



FOR A PERMANENT 
PROFITABLE BUSINESS 
OF YOUR OWN — free 



MAKE 



O $40 A WEEK 



Our fruplAiu Allow roil tvow to build a surcesafal bmlnau o| yattr 
own stimpflnjnK lawnmoweria. PoflUkvelr no Npartenn ciocea&ikrr,^ 
M<Ht men av^er««e (him $30 to $10 a w«eik. J. li. Vpji J>Jen wrltmi 
'Tioiiw wKita I earned $10 a weeJi wltJ) rojr Ideal juat ■* a aide line." 
II. OreenUu writes; ^‘In May I sbarperiw ovar utoliera at $1.00 
eiurbJ* Nlloa Raw wrltoi: "I hUyo aliaJrpened 7&5 mowen At 

the*1Ideal lawnmower sharpener 

flakes dll], dull Jawrniowm ruL tike new. iMowcm r<ib euknri^ 
f^nrp louKer — rwlonkera ceioa otter 

yi;!i&r« Start rJnbt at bumiiH Altarb tbe lOfnJ 
ill ynuf intop iFTH-kal. i^uiiaus inj? make 
of buiwer in bn 20 mlniitm— you vu'X 
II.IIU to fLfd). AltMlKOanu rorjirlqmui 
sk&nrt. ffTHKnuhftBie, tpdfre shDara+alctlrt, 
pi'yttiea^ aiiH), ctr. 



Sflittf PhI Card tar FREE CATALOG 
ind Comptete Plsni 

THE FATE*fiOOT*HEATH CO, 
436 Bell $ 1 ,, Plymeuth, Ohio 



Complete Movie Catflt 

1 .^M'RRA ID solf-fiMjiifluiir—^UBBi W Ev r<?U niBn>lM.rd 
Kr niD|. ilm llcvtilrr^mll ntlTF. IIebT^' UlFtlJ 
rirkdir ElnliltiM] in llhi.inwkii|h« XlnOTuvl Ca.rrHLtiB. 
mai> anil bliu UMlicst^ir, 'I'akicvc rval ia 

iwir. [jM-aiF (he BLiLLe^L mU Ivrn tlm 

mrX 



PRQJECTftH— im II , citeielty* rnijlar 
iIHtkzi lor A. 1 .^ e-iimrit. IVdImIm t>ka 
fltar pjtturKS ;>ilEtl2n LbcliaN atutili' 10 fi_ 
Liau Bxii? I a nn. Qloi 4 

Wa a£u Euva a «itrnplvl4 Hat <rf Clltl 

flUhlSiiU Aa^- prnjwilor. WrilAQEFW tot 
tliO, FTIEE (l'aialuaMi*'ii| JVlnrin Sli.diiIJii^ 

PARAMOUNT MFG, COMPANY 
DuFt- 0^0 Strtton, Mots. 



TPJitfn jaJcaje menfion Popular Mechantca 




Quickerf Better 

Jobs . > Does away wiib 
sltjw band wurkn Grinds, routs, 
drillo, carve*, tauve, aliarucni* 
cut*, polishca, ensraves , . , 
Uoi'B 700 dllTerent oiccc^TteB. 
For use at bnnle^, in shoji or 
lake to job» weicht 1 lb., 

1 3,1100 r-p^ni, ilo voka, AC or 

DC. I10h7s and upL 

(S AcrefflcnesFrec.] 



, Plui 
in any 
sockec 



HEUIo^^i^ inODELI 




Cliicigo Wheel & Mfg. Co. 

lOJJ S, Aberdeen Sl 
Chicago, lli. 



Revolutionary Performance 

For wflstant RenHcu , , nothing 
else Lice tbia easy-to- handle ptx>- 
duction tool for oavina time and 
latwr. FobIcsL, amoouieau raeial 
powerful tool for it* type and 
weight U2 Dx.) b' long» 1^' 
diaffleter. iS+qiXir.p.m* 

(fi Acenaorisa F»e,]i 

FIVE DAYS' TRIAL 

Order cither 2^Todd today » 
postpaid in Ut S. A, Satio^ 
faclion guaranteed. 



KINKADE GARDEN TRACTOR 

and Ppw»r Lawn mn war 
A PracticAl, Pniveci Prunof Plow A ctuurotar 
tor u Kdeuer*. ^uburbonltH. Flarlst^ Trucken, 

Nmoerymea ood Fruit Oiwrem. 

Law Prlrpa faair Taroia 
AMERICAH FARM MACHINE CO. 
l$5t 3Trd At*. &£■« MltintRpollap Minn. 






AiV-fftii'a Ih 1 .li* ■in****' Tr***!- 
rt'il tu^oniMil mnl-firn^uriir*. Cim^ 
W*i« in^ri>4* — A nKidH*, 

VnTini niUL. XmT wwkniiii]. bid buEiI. 
B<*.ul 4 lal Bra TWijJir IhriJliTi.' [JirfA, Ltl'l 
BlortEKtlcfli: F»nijtii>i 9 iU uu *; 7 BkBt 

FI l** 1 lff' r*.iMili«J‘h ..I uli&j ruLuic E^iii 
Pfnlki|^Wi uv l|iB« Stwlaa B<**. Ocna 
HW He fw merw SbiEI^ 



r>17 5b* aruFFTlp*!* FUSM MriH IVrlh 



HAMMCRBtOW TOOL CO. DWrt. 103, aO* ThM In. W«aa, Wk. 



COMPLETE ELECTRIC PUNTS 




On AH A.C. PLANTl? |twtp4i M™ dmmbI 
H eitjr aeFTie*. Op"™is tiadJo. WaUr l^jnttaoi. 
ll«rrwwa(«r. all AapbaucAfr, 

SIZES 3S0 WATTS UP 

nkn A.C. Curruil onrwbBJc- M atela t1 lb aoi 
U|)r Eloiy tB initaUn Arailabls fiobi itoakr lU*al 
fnr liirmii. nuiniia, laka hcMUH, ognTiEurTcial ifni^ 
ChmS— oayabtri alamrkiiTji fi rteminl. 

D. w. ONAN A sons 









lAHA 



Auto Lighting Riddle / 

<ContInllgd irOm xipkp 245^ ^ j 

that the automobile manufactuiw must 
keep down costs to prevent his business 
from losing money and that the average 
car owner hesitates to part with more than 
a few cents for a gadget on which he has 
to spend time or money for Installation, no 
matter how great the resulting advantages. 
The best way of making a new lighting 
idea popular is, in the light of past ex- 
perience^ to have some manufacturer put 
it on his car as standard equipment. 

The inventor often works with his own 
headlights, which are out of adjustment; 
and at the same time he does not possess 
enough knowledge about the physics of 
headlighting equipment. He generally 
thinks that objectionable glare can be 
eliminated by screening off either the up- 
per or lower part of the reflector. Perhaps 
his system will work perfectly with his 
head lamps because they are out of ad- 
justment, but it wonH work on other cars. 

Another pitfall that traps inventors is 
their failure to realize that headlights are 
not always at rest when in use. Careful 
adjustment of the lighting equipment, 
coupled perhaps with the use of a trick 
gadget that does no particular harm, pro- 
duces a beam of light that seems to be just 
the thing. It shoots down the road for 500 
feet or so, and its uppermost limits do not 
cause discomfort even to the pedestrian 
who is walking toward it. All seems weU 



—until the car is taken out on the road. 
Then the picture changes. The car bounces 
up and down in passing over the irregu- 
larities present in even a good pavement; 
and furthermore tilts upward and down* 
ward in going over hills. The result is that 
the carefully aimed beams, almost con- 
stantly annoy approaching drivers. The 
only remedy is to depress the beam. 
Although a vast majority of auto light- 
ing **improvements^^ fail when tested un- 
der the rigid conditions of the laboratory 
and road, there is one cheerful note in the 
situation. The very pronounced activity of 
inventors shows that they recognize the 
challenge of the automobile lighting prob- 
lem and that they are seeking a solution — ■ 
the perfect head lamp. 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 




PROJECT SERVICE 
for CASCO USERS 



Modwn End TbH« 



Nnt Sawt And Hamnwr 



BIG NEWS FOR HO M E C R A FT E R 5 1 

^ovTf the Caaein Company^ makcra df the ^vofld 
famouB heatpioaf and waterproof CASCO GLUE, 
gives a complete: and ahadliiiely free proj^t ser- 
vice to iidmeeraftera, rid extras to buy, CASCO oaera 
receive complete planB and direeUone. 

Chooee from twenty projects. Ten prize winners 
from l93S,«4teu new prajegt^ for 1936. Three are 
pictured above, T|ie others are liBted, All arc free 
in thia CASCO PROJECT SERVICE. 

|Tr>te fo Du3rBSSe(vrlu|r«)RiMeui DrCA!^CO. 

Scad thi >Up Jih4 ike ¥■■>. diecklntf ond of Lh« 2Q 

|iraj«rU tike mpke new. Yon will roccirc Jrr rdsun null, 

■bHilalclf : 

• CciQipInc Intlrnrtioni fin* kujldln|f ihc projrcl 

• A coDifniclwn print * Hill of mvliiTipIf 

• SuggH-i|n| unircv uf tupplf and Cbfi mf "itPrd.-tQ- 

(et'* mil«rial«, 

Onlj WB pntj«ct fdf cBcii gTB«±i »Up — liat ym cim Oend in tiiBiir 
preca Uipii u jou wuiL 

iT«ris thmy a/w^r^jui your pick 

Inlaid Catil Tiililo CqIoIiIbI Unit. VEnmrilBonkBaptlB 

Dutch Vind mill PDTt«b]i] R«&icmlor Tile Top Ta1»1« 

Mad tfti kind. Tohla Nui Howl and Mbauzie,- 'Vaikikl SucHkmuiI 

t*ood Vornred Traj Kaf ak 

C*bInBl Novirliv CigBi^UBi Bux Kfodamlitifl Clock 

Fotuhla CflUTU BobI Tuineu Box Muaiidor 

roruklc Bar r™U Bowl; Cwzdy Blah 

Hardwarv, t>alnt and Lumbar Doalara Soil CASCO 




Stick iKll eoupGA G(l a p^Any poihtnrd. Mall 
H. yAu wiN fAcaIva an tnl*r«xtin^ lafdAr that 

pkiuTAfl and d«Krlb«i lh« 90' CASCO Pro* 
IacU. Ii tefli about ihit frcA pralocl itnrlcA, 
Mall ike coupon today I 



THE CASECS MFC, CO, OFAMEBICA* Ik. 
JSO HxdiwD At?,., Now York. Depi., PM 23&> 
PJcBM Kod folder ■bout Few Project SeVrl^e. 

A'nme 
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SIMPLE SIMON 

MET A PIEMAN AND ORDERED THREE OR FOUR/ 
HE NOW EATS TUMS WHEN HEARTguRN COMES 

. . . DON*r SUFFER ANV MOREI 



Sfap SAYING "NO" 

TO FAVORITE FOODS I 

I T ian^i only pLc that diaaf;r?ee with Bome p(»p]c:. 

Mflpy aay that even piilk gives them a 
etomach. The very best fcud» may brinn oii acid Id- 
digeation, aour atomach, ptae, heartburn. Millions hnve 
round that Tuma bring quick relief. Muneh 3 nr 4 
after meala or whenever amoking, haaty eating, last 
night'^s party, or ec»me other cause bnnKS on acid 
indigestion. Tuma contain no harsh alkalies, w'hich 
physicians have said may increase the tendency 
toward acid indigestion* You will Uko their minty 
taste* Only IDc at aU drug atorea. 
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HULL AUTO COMPASS 

Don't kwe ttme and moacr t>r tsklns tb« 
uroDff road and ffoluff raaiw dUIm out of 
four way^ TbLu ddw AIRFLAT^E TVPE 
CO^fPA^ constantly ttlTa yoUr direction 
□r trav«L suckfl lo Hindi^hJ«ld. Pu« i H'' 
dlamcier. o>^LV Pt)iJTPAiD, tn- 
eJudirs Ctun-Miiaator, flATlSFACTlOil 
QUAKANTEED. 

tf yaur daalar cann«t 
supply nrilar dlrtct* 

HULL MFQ* CO., Box E4I-D, WARREN, OHIO 
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Ortf 200 StyPm and B 4 sea of £ltnv< 0 . 
RatiacB. Fumaoca ai Factory PrlcvB and. 
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eolGra. Y^r in Pay — ^ days 

[m IchI — daji — 34- 

li«iir ikiptodul*. Pwar ■*!> 

tsIWi ihm. Sf Vmmtrn M inkw 

Pt.1* fBMJi CauJdf. 

THE ULIIUZH ITOIE OP*. HFH. 

HI flubWiat a ws« M 
WlBaicari 



A KalaraazDG 

Direct to You' 



The Next War on the Land 

I 

^ ( 1 ^ ^ trom im * HB ZOl) 

^shorter wave lengths* As wave lengths 
shorten, the number o£ different com- 
munication lanes increases* Theoretically 
there are an infinite number before zero 
is reached. It is in these ultra-short wave 
lengths that we shall see many marvelous 
things performed in the next great war. 

To learn what is going on far back of 
the enemy lines, the latest discoveries in 
photography have been used. From an 
airplane dying at high altitude, photo- 
graphs by infrared haze penetrating light 
are made on a strip of film which is de- 
veloped and presented to view in thirty 
seconds. By studying this film as it is 
unreeled, the observer has his vision ex- 
tended as much as ItlO miles, 



A recent discovery is the lethal quality 
of ultra-high frequency, high -amplitude 
sound waves. Transmitted into water they 
kill every living thing even to the smallest 
bacteria. Directed at persons they create 
violent nausea and a long list of disabili- 
ties, some of which are fatal. Directed at 
large structures of light weight, such as 
airplane wings and propellers, they create 
vibrations violent enough to wreck the 
structure. By altering the frequency to 
suit the natural period of vibration of a 
given structure, they w'ill actually ^'fiddle 
the bridge down,’^ so to speak. Just what 
has been accomplished in adopting this 
principle to warfare is not known. 

The press has recently shown pictures 
and reported tests in Europe where large 
numbers of troops with equipment have 
been dropped from the air in parachutes. 
The troops would seem to have rather a 
brief existence entirely surrounded in en- 
emy territory. This points to the possi- 
bility of dropping quantities of poison gas, 
incendiary and disease germ containers 
back of enemy lines. 

The discoveries and developments which 
have been made in science and engineer- 
ing since the World War, when adapted to 
the wholesale slaughtering of human be- 
ings and the wholesale destruction of their 
property, would result in the annihilation 
of whole nations. We find that 700,000 
were killed in the Civil War, 10,000 in the 
Spanish -American War, and 9,9SO,000 in 
the World War. If there is another world 
war, the death and destruction that will 
be wrought wiU be beyond estimate. 
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AND LIGHTING PLANTS 
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ENGINE WORKS 
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S. S. NORMANDIE 
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HISUF PATENTED 
NULL DESIGN 

Buy roBidraDtlaD with illftikad hull, tumed ivood pAtTm, prlntfid Abrg 
ftAtuma; W lUvIts, 30 life tHuta, ifl wlncbea, itALrwAy« nil r&st 
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/br CaldJef tfvdtl #oafl and PfanPa— £e 

IDEAL eOMPANV, W«t iHh Street, NEW YORK 




110 V-AC-200 WATT 

Free lUiir^ Print in. nflu 

4 piifre itipimctinTif aLitwiiLe over 
lA linitEcatliine. ship, wt, ! A na. ^4 13.00 detnflfU, t)alanco 
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DRIVER Has The Most 

1 

Complete Power Tool Line 





Threa coin pie Js tinei 
' — comprising over 20 
cflffarent modeli. 
Three price mngas'— 
from $10. 5D to $47.25 
plus DRiVEIt quality — 
irioka Driver Power 
Tools best buy for 1936, 
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3-in-One lubriciiLefi, kepps 
Avorkin^^ parts rleaner, 
chei.-ks nisL Gives more 
protection because it is 
three fine oils in one. Gel a 
handy can or boUle noAv! 



SIH-ONE Oil 

CUAft* 

pvsrAtfP 
TAPMiSff 

i<k«f*t***’* 







‘■**+ Mln*ll| 
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3-IN-ONE OIL 



CLEANS- LUBRICATES - STOPS RUST 



MAKE SILVERITE JEWELRY 

Htrtf^Ba CTflflto ninkftyour refutation — ttulfientio 
rnfies of Muthweatern tmtiva jewelry-. Mnkt 
brttoel«t Rhown jn l houTt withiPut espArienpet 
iijirk.lii]|i, non-t»miRh tsitverlte. Also finiu, 
□njcdiES, buckifa, napkin T-ili|;a — flni- 

ena of nttmetive piec«- Efwy tu work, gorse^uo 
in t^ITtPt. 

CHAMCE FOR BIG PROMTS 

WnmpTi adnjire thna brac^l^La — inr^l ailv'^r. 
fltoras net SI to $.?. Zctutnr:r, N. Cur., tuLa add 
nearly 1,000 in Silvprita',. atilL ordering. Pay ^ 
for U* blank, 9 a for 12 c fori'. Tool »t«l 
diaa, aet of a, of li, NJra ptofita if you're b aeiaamBLn; 

real art for craltamcn. Write for catalog today. 

CRAFT SERyiCE^i 56S Blosfom ftojd, Rochiittr, N> Y« 



BURN YOUR NAME OM TOOL; 



AMCOCRAF 

^MTICT your tools from TtfEVT 

Wfl-i* viLli dr^briH^ kiv udm at idbRifu tn -tba 
i.niJ irKi 4 lonl* am! uuwrtaiHiib, w «af 
iwul. 1 ik« Mrlllni DC ivim wttb mb m' Honil 

Cwiiptot* OiHtlt — bri^ 

fl Ir airrJ ^ ■T ■ i?i ^ clrciilir Hptl« 

i£lmur KjTcO., 3 I 271 .E. ITiri 9 ., hrMaf, In. 





WHY BE MISERABLE WITH 

Itchy Skin 




WThen ovr old wltabte* 



LUCKY TIGER 

ANTISEPTIC OINTMENT 

wfll Hop ntmoft inatantly? Why 
run fhc riilc of hu.J tnfeciJOrtN when 
IE hat h«teri proven accord i nu ro iDinJ- 
■rd t«ti that Lucky Tijcet Oin( 



dearroyi tuch 
CaitJ J Ettlc. At 
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r>r»ij 



itmcnt 
mat Fiirxt aid. 
jfumi or Burhen* 



ADVERTISING SECTION 

The Graveyard of the Pacific 

tCp-fll inaed from gage 1 92) 

at work. Pomps, pne already working* 
had been installed in six holds. Cables had 
been attached to pirrchase gear from the 
king posts, and were anchored across the 
channel. Buoys were set op and a small 
tug patrolled day and night to warn all 
ships. With the aid of a derrick barge, 
tug and scow, the riggers hung forty-nine 
tanks on the port side of the “Madison.” 
These tanks, suspended so they would au- 
tomatically submerge and relieve the ves- 
I sel of their weight when it reached an 
angle of twenty degrees, weighed seven- 
teen tons each. 

Working day and night, the salvagers 
had the ship floating with a list of ten de- 
grees by the middle of April. On the 
twenty -first, the liner was floating at an 
angle of five degrees to the port side. All 
water had been pumped out and the ves- 
sel was properly moored. In twenty- eight 
days the salvagers completed a task which 
“experts*’ had declared almost impossible. 
Even the owners had considered ninety 
days the minimum. 

The two men in command averaged 
■ more than twenty hours of work each day 
during the job. During forty-eight hours 
of continuous pumping the salvagers av- 
eraged 6,000 tons of water per hour. 

The guardian of the Pacific never sleeps. 
If, within a day or an hour, you hear of a 
“lost" ship off the Pacific coast, you will 
know that the “King” is ready— perhaps 
there before word reaches you of the 
wreck* 



Machine-Gun Bullets Avert 
Gasoline Tank Explosion 

While flames leaped up around a loaded 
gasoline tank car and threatened a terrific 
explosion that might have destroyed the 
entire town of Willard, I^ns., deputy 
sheriffs raced tc^TTbtaliT a machine gun 
and perforated the car with bullets, avert- 
ing disaster. Several other gasoUne cars 
had been burst and set aflame by a train 
wreck, and it was feared explosion of the 
one sealed tank car would spread destruc- 
tion and death. High-powered rifles failed 
to puncture the steel tank, but machine 
guns rushed from Topeka, fifteen miles 
away, quickly drilled holes that drained 
the car and prevented a * 
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OD any subject « Popular Meebanies Press,' 
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NEED A BETTER GRIP 
ON MATHEMATICS? 

S END for a copy of **Mathe- 
matlcFi for the Practical M a ii,^' 
only ILStJ. By common sen^ 
meinodB U reirovcff the mysterF atid 
difificultipR sd that aliit^bra aod ?ven 
calculiifi arc made eimple. 

ABsuminfE your knowledEc limited 
tn irlthidiiHic you nuickly and raaliy 
Sain a worbjTii; knowledge of Ali^uhraj 
Geometry, Trigonometry and Caicwlnt 
pay peatman price of book pine 
the pottagH when be hands you the 
padrage. 

Popular Mechanics Press 

Rmhi 

200 C. Ontwin Str««ta ChJcaeo 




When You Build the 



“SOVEREIGN” 



You Can Build Them All 
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The Incredible ^Believe It or Not^ 

( CflntiiiUjBil tn page 223 ^ 



My greatest thrill, I think, occtirred last 
March when I was given the chance to be 
the first American to broadcast around 
the world. My address was carried to 
American listeners by long wave and to 
every country in the world by short-wave 
stations. The broadcast was given in six- 
teen foreign languages. 

When will the supply of unusual facts 
be used up? The wise boys have been 
predicting the end for several years. The 
truth is that the world is filled with “Be- 



My adventure 
with the invisible 

by Lowell Thomas 

World Traoater — Radio Cofttmefttator 

M achines chattered around me, a be wilder lug 
complexity of niechaniam endowed with 
superhuman faculties of precision. They bad 
cost milhotis of dollars— years of research. As I 
stood in the Gillette factory In Boston I reflected j 
'Tm&glne this prodigious assembling of techno- 
logical perfection, just to make a blade " ^ 

My guide corrected me, saying: ‘*That Isn't 
what we are turning out here. We are all cob 
laboratlng here to produce a perfect edge. And 
that, actually and positively, is a thing that you J ^(>thod 
cannot see/' I was to learn he was right. 

Within the next few hours I saw equipment 
and processes that amazed me. Electric furnaces 



lieve It or Nuts/* My job now is principal- 
ly a matter of selecting the most timely* 
the most bizarre facts, and so it will re- 
main for another ten years or so because 
I have that much material on hgnd — be- 
lieve it or not. 




Sa 

ne^ota, 

W prtfTts^ ou 



't 



portions, of atoms with highly charged 

_ 5 particles, the transmutation of elements in 

in ¥?hlch colls of steel are hardened and j quantity will bo possible, Prof. Lind holds. 



pered. Inside they are 1500 degrees hot, outside ^ order to change the structure of the 

and thereby the identity ot the 
play their part In the testing machines. Micro- atom, the powerful repelling force of en- 
scopes with a 3000-power magnifying capacity, surroundine and protecting it must 

l-i H ^ #-0 IF nm^a1-r"{in TTiO n'^n Ok - _ ^ 

be penetrated by more emcient means 
^ than arc known at present. Artificial ra- 
^ dioactivity is less than two years old, but 
already new elements have been made. 
Overcoming the energy barrier of the nu- 
cleus can be done at a cost. Prof. Lind 
says* but what the price will he is another 
question. If it can be done cheaply, then 
the production of gold by that method 
would be profitable* gold could be made 
in quantities and eventually the price 
might be brought so low as to topple the 
metal from its place as a monetary stand- 
ard. Transmutations have so far been pro- 
duced in quantities too small to measure 
by chemical or electroscopic methods, the 
professor observes. Counting devices for 



Cathode ray oscillogtaphs that far outstrip man's 
poor faculties of perception or accuracy. 

And all for what? To turn out something too 
fine for the human eye to perceive — a shaving 
edge of incomparable keenness. And day after 
day, Gillette experts are testing and cxperiin eat- 
ing to produce an even sharper, smoother-shav- 
ing edge — although it ia difficult for me to 
Imagine that today's Gillette 
hlade could be improved. I know 
— I've tried them all — in all 
parts of the world. 

So In view of what I've Been 
and experienced, 1 can't imag- 
ine how any shaver could select 
a blade other than Gillette. 

H*re art fht facij obouf rozer bfpdtt. Why tmt onyone 
dapriv* jtolt of fhavfng CDdiforf b)' tefJmg j'ou o lufafll- 
Aik for Ui'hoffo offii b* turo lo ihsm. 




GILLETTE SAFETY RAZOR 
BOSTON, MASS. 



CO, 



Gold Made in the La)>oratory 
Is Brought Nearer 

-Production of gold in the laboratory is 
foreshadowed by developments in arti- 
ficial radiojictivity* according to Prof. 

of the Unive r<^i ty nf Mi n- 
e only remaining hurdle, he 
is the energy harrier of the 
“When scientists find a surer 
method of shooting the nuclei* or center 




individual particles ha 
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Moto-tool 



for SHOP . . p HOME . . . 
SCHOOL . . . PROFESSION 

Tbe now PE ^T«ti;r-tdol irlbJrt dtklEin 4^^ 
KiNTH, «bnnN'iHi routJi. ciLrv'rit, poltiibea 
And duel tuudmilH of jnH quiekwr, b»t- 
tir And with fVHlBF pnci-iAoinL IFbih 
dl<M #uilj4 bA a [mijnii — W^'IchA 7 he, 
f^owrrful kud titiPil^'' a* BkinJiAr idoIa 
twi4» U hPAVy. 110 V. uniVenAl Innlnr — 
2U,0fNI bull 

ihruat bemriikBII, llftOily bujit-tu Awilrh. 
Eudr rvplAculU4< brukhc*. tlDivtnal 
a^IEdl EhH[*kj SakBEiTE bnviBicm'. Vou ntutt 

0441 fllrfj ua4 It tn ■ppre^ipte itB trBniBnd^ 
out vftlmt, 

10 Day TRIAL 

Mailer Tefundril Jf bot more thta *AtJ^ 
fl«d. Wt-cie TODAY for itv* iiluALrAiirtl 
booUnt. 

Eirvnd Mf|, Ol, D«pL tiL Atdiuv Wli- 



onl^ 

SQ8S 



JIGSAW AND MOTOR 




COMF1. ETf 



Cuts 900 strokes per minute ON L Y 

Thq trattcloa of 
thtf jrcprt A ful^ 
tiled JiEuw with 
motor AiiAcbDd 
And two bait htsictni 
— iw only H.-I5. 

BiasdM liUfa IB^V' Ensr. Mu'Ip 

ol diurdy ^ chB^nB-EifMi) Eter.1. flu llj' 
throntr WcH-k Ltble u Al-t' Toiind, 
Ma(.43T Dpemet on AO eLirreiLL oidyL 
Ids UD vultA, M] or 00 ayoltt. Dlreot 
cAm dtivn fims* TnAiimuoj pnwrr. No 
betia to bmk or tlip^ lltiidiKt wood 
up to M' tblrk. Cut! PUO tuokm 
PUT lUinulAc ooiiiiplni-q with 

n?ri1^ rriidy to pIek ta JJcLl H>c!kflt4 
for mnltmc Jinmiw puitlu, BEAiuottu^ 
loyki Fijtwtuk., fte. JIciaw NUkmiLlMd for odb 
Nvvqt D4.''rurB irach Ut ■ 

with Brdor-f Mh-ih* upon dillnry 

h».l*fEn 1^n twmuilpid or iBfiBPj rElDMkd. QpiJ*t irupl 

HflWDlCRArr COMPANY i“ '’'Kf£.'i5;",V: 




MEN— MAKE MONEY 

Get into stimethintt for yourself, where your In- 
J* OractiDally un^’lmited — • The Amirican 
electric method of fi&or turfnctng flive^ yeu Ihit 
opportunity, Lurge prints— Work essy to get— 
No prevfoue^ exporlenee neeosisry^ — Small 
amount starts you— Write quick— No cb* 
ligation. 

TTi« American RoOr Surfacing Mnehino Co. 

lai *t. «i. ertir <1, TbM*« Ohh 



MAKE MONEY PRINTING 

lotin' and hinheAdo, dmuttriT, canli for frlejuJa, 
op are time. Eobt tcii leATu. euy kj mt kdw. 
rrlftting PrHiH $U| new typi<' fuses, c^^mpleifl 
auppties, lowest dHoch. 8uk 1 aLiunp far eatiUor, 

PEJFFERCCA,d<f^i ^Celumhlti Su, PfowoTk, N- J 




5 



ft Flying Scale Models 

Vs the of real planes 

."JTiil.* 

L\tl in toUmJtr 1^4 Ww si «t| 



9 n. 

PuOd 

^■Biuir Pk^jiiai iifAd Tm v«F 

B ^- siiiUMir y 

f ™ “E fnf duIw * I . B»^rrt Jiku# f 

L» In. tlw Jl Utiuddi — iKiUiim ^ 

bl hq^l ^ 

G, H. Q. MODEL AIRPLAMC CO, 
southern Baulovard Now Y*rk City 



t A « H 
t*m 3h iBr 

PJid *^T- 

Phibka. 

MWUrBBM, 
H «AWWU 
UliBBr MW# 

U^r 01,09. 




tn, 




MIDGET ELECTRIC RADIO 



"'■E ndshlnr, bOTIlN 
>-•4 EAKHR Iniflr h. inn||' A MiA hSiO H 
liii"[lr twiriE ki 



.r. . Si 

.T pi^rllM Dt in LrM-arrJEnf bu. Twda 

|ri|^ AtMln luban— huflr fn KiibL Tih«m 
itah— dlrtERt m- 
OwTYnd or ptnuiiAl m|(d 



Wired and 
T«ted 

Op«ntM iTlIl Efljr 
4uri|*in 
SOPOH 
P^V I3.DD icuh. nmiWy 

SfSi?r tfl tjp*tlUt urwbEft, (ittDkH 

Bvpt KwttAvr- PhWrMtB 



a. ij n, c. finrm*. \lt nF niti iiid 
* CO LETEJ^^ tt I htp AT^tm-T^ir 



lu# 

AOc «EHFt nr K.OK 
ortfEt. eii 4 



IWI 

riwrraHc nuu cu. 



J9±hd 



* AN ANNOUNCEMENT^ 

By the World’s Largest 
File Manufacturer of Scientific 
Interest and Practical Value To 
Every User of Tools 




Here's i new Jevdoptnciit id file nminidfjeiare cLic js 
fell new I lo every unc miemtcd in PopaUr MeefjAttiei 
ind of priccical viliie to every tool uscf* The Nicholson 
File Compiny^ after montlu of laboratory testing and 
cxpertmeiu, innaunccs nsw multiple tooth construction 
giving £]r users up to three times as miny tooth points to 
the Square inch. 

Rrmariuiblir Incrcaif m Capacity to RemOVf Me/ai 
The Nicholson File Compiny^s New Piles “ preacn ted in 
Nicholscin, Black Diintond and McCarfrey Brands — have 
demanstraied their ability under vridely varying con^ 
diclons CO remove far more metal of all jiimis — to 
remove it at greater speed. 

Abto^tttf rrrrdom Prom Side Slip 
The New Tooth Construction of These Files, as you will 
see by using ihcm in your workshopp. eliminates entirely the 
old objectionable tendency of a file to slide off the line of 
YTork. These New Tiles cue straight and iinuc, 

Nrw Cuttiifg EJgrs Co To Work At 0/J 0?jfi Wear t>ou>n 

Another new feature' — as the teeth of the New Files wear 
dowm other Cutting edges m reserve automatically tike 
their place, giving the 6les a new lease of life and Lower- 
ing the cost to the user enormously. 

TfrJf TAf Filet At Yokt Own 7*wf Bench 
Ynur hardw^arc dealer now has ihesc New Files at his store. 
Test them yourself on any type of metal — on every 
filing project. Nicholion File Co., Providenccp R* L* U.S. A. 

A File For Every Purpose 

Made in the Following Brands 

NICHOLSON - BLACK DIAMOND - MCCAFFREY 

lEW TOOTH CDNSTHUGrillN AND HOHODS OF MAHUFACTHHE 
FULLT PHOTECTEO BT FATEHTS FEBOIHG 



TT^cn toKfiiip please FtfpuJar J/ecJltaiEios 
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fOLHS-i^EtT THI 
Ch+AM? -HE 
The EWTHA VAUf 
■|T TftHES 
|TO&TAt+Q 
TMECAff 







THE WINNER !(i 

LEE JELT DENIH OVERALLS! ^ 

Insist On 
Lee Next Time 
They Are 
G uar an teed F or 
EXTIL\ MONTHS 
OF WEAR! 




"JUST 

LIKE 

DAa^y* 



OVERALLS 



trmow-ujLi . . . iHHTK 
MHn t > + HAIT'iUfTi. 



rorr m icmay lor your /r« 

I HtL ixinlin, mnd rujn * 

of raur ueATcat Leo DwIeTr 

THE H. 0* LEE MERC, CO. 

Dftpl. B-172 

IM*pU* C ty t M4H, bA Fi^tqA*ca, Cd . 

Hlim. *H^r- f T~~~ 

birlh badt htJ. t***t». 




AUTO ENGfNE SPEED CONTROL 

GOVERNORS 




COArTVtt Aby (ullkp ai b'Uta OT 

irui.'fc fiqjcinF, [TiEAriUeM oE Ib-fecl bluniaa, 
-wtuiit uanl iLfl ■. ttblionkry or cmrulitD 
pciAEr Fully fiuT^blrH^. No rub 

tiovt»Tnpr ipiw;!! t»om inm 4tMl lo 
aonoR.P.Jr. FhB oppunuiiLry for ™iilitiihpj ■senibiB*. Oi^ 
Bulkn, Car Got. Ca-. 31B No. L. A. St.+ Lu AbixInB. 

home automatic cigarette machine 



I Fmt MLT 
■fM V BftT 

TBcjutiuninn uvm 



Hvn VOUH 0Wf< HMwfrBiPiMtf Olura _ 

S I'lji liiktHni- ihd Irfi “I. tm hln#, 1 tltN TldAfTjlANK 

^ — lMtlr;-+l CJ — CEOAnErl F,6. _£**>■ — ■Irnti*. All thB4*l (OmlTiiD- 
niiMfiinla^d N'-' :" '<h riMHinpi ik> inTriiiHl 

r>vr,T, T.miifFJ. A«K FOR FRCC HJAICTRATn FOUW*. 

^1 r rV>vr j| Ttf riii ,i iin i j i : fii acii j n e w h^., m-a, iou-at 

l"UT-iE: ^T¥ , IJI . 




CASCO dUWty to wHli*tMHl drain 
C. F> of ChicaffD HftfKtfl, lU.. 
"l'Fetri«l fpr iotne monthi M flue mcjdel 
wtitcl* toarthcf FP that wh^n 1 rtchuck thenif 
wiU hold* CASCO it the firit gTu< that has done 
the Jph. Other Blue* brolce when put under ttrain, 
but CASCO gave p then came bscLln place sbaLq*' 
SUPER-STRERCTf# THE REASON 

CASr:0 aati *11 tl-Uiint wwl-h-HUBlI Ball d*liw**i 

lliilT — iniid*l cotcJiK* i-utninaliil* llbitifl* 

3..^ lor f r«« aFplpI* b I th I ■ Braaiini. ■4b«ii Ft'bBFirdlr Jar 

T«iLri«ll ■! hraw CASCO »li qjIcklF bv {biBiDBl ■oeI«A, 

lhk« CwSKat* bihI Wffr ilowJr by OTjpor*ll*S nt* □rJinai-y ilu*, 

t a*n«roua laat Hflipl* 

PartV-lhrev iUnitrattonl . . *dDunl at idtat ea 
bg|l4in|. Bbd raiHlriliii thiafi auClT. ft-uttklr 

#Bd Frrafaap-pd'fp, Wrii't fDor nkRt« aBd Bddrei# 
bn a paanr linilcard* S«T ""Sabd IftB lanvla 

apd. CaPF pt 'CASCO GIvIaJ ObIeIii..'' ''' 

ffardviri^ fs^at, S-Mwitr l^idtiPt fiti 
tlia CAlEfH mfPp to* OF AHM1CA. lire, 
aaa Madlswi Av*. Daipt. F.M* lia Nrw TarK 




\ 



\ Around the World 



(Conlinucd f-min p-age 230) 



day, Fulton was struck by a faHing coco- 
nut which knocked him unconscious. From 
the Dutch East Indies, he traveled back to 
the mainland and visited Siam, Indo- 
china, and China, covering 3,000 mdes in 
China alone. From China he went to 
Japan, thence to the United States by 
steamer. 

In the whole journey, he never removed 
the front tire from its rim. He had six 
blowouts in the rear one but finished the 
trip with his original tires* Fulton reports 
much road -building remains to be done 
before the traveler can ride across Eur- 
asia in the same comfort with which he 
now travels across the United States- 
Roads in western Europe are good; in the 
Balkan states they are bad; Turkey is 
roadless for the most part; Syria enjoys a 
good road system, built by the French; 
between Damascus and Bagdad, one can. 
travel at a forty- mile clip over hard dirt 
desert; Baluchistan and Afghanistan offer 
little besides rough caravan trails; India 
has good primary roads built by the Brit- 
ish, but in a good many instances, it was 
necessary to cross rivers on railroad tres- 
tles, and in Malaya, the abundance of 
crude rubber stocks has resulted in a 
unique experiment with rubber-surfaced 
roads* The rubber is mixed with pebbles 
and, according to Fulton, makes a very 
good riding surface. 

The great majority of the world’s peo- 
ples are still in a very primitive age of 
mechanics, although the machine age is 
pulling backward peoples out of their iso- 
lation. The magic of mechanical transport 
brings them together* Many millions are 
still untouched by the machine age. They 
are doing their day's work in the most 
primitive fashion; they are still suffering 
from lack of good food and comfort* all of 
which the machine can overcome. 

“The expense of my 4, 000 -mile trip/*^ 
says Fulton, “was only $3,000. 1 think that 
I have received my money's worth* and 
more* You donH have to be queer or craisy 
to ride a motorcycle around the world. 
Anybody can do it!” 



<[Inquiries as to makers of articles de- 
scribed In Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage* 
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VEST POCKET ADDINS MACHINE 



Aihh. Butiti^U. Muliljtljii’F tHrlJin. [><1* liuFl i«f 
PJ»flhlEit. Xm at-.^ MlilJim ddiUe c^EMnlir ■HJmpt-- -»S 
PicninCi’. uafeiiLtfcti"iiil JL^^gdra. 

FREE TRIAL 

— SLM> NO MONEl— 

JjiKt ii»u »[l idrimiR. Wi ^U| ilLlji- Ckj«i||a.hr LruaE4|lMitHj> 
fin nJ'H Ff- rttttn Ptiwtiirl 

(FT biiL::L 4.^ I ji, mud kuA j IOp u|.1h^-nul 
C*F^ If l|nl EMFlj H/FFt IC1 IruF flHI Ml >iiu^ iiKnun 

bn^-i: . riintf HA M J iA OK S \Tf?FTE O tR 

A4«infc' }^^Ihi*lLMriL CUCUUT4n MACHKpiC CO- 

Pm K>u 0 -h in*i P4|rt^ ail 



€SrtJOr\o/ off your battoy 
\Ml4SU/° diargiiij; costs/ 



u^ith the new 



ADDachargER 



Charges a battery for csrily Sc* New 
rectifier costs but $1*00. FAST 10 aitipere 
rate fully charges a battery in 8 fd IZ 
hours. Costs only $12,75 to buy. In. 
creases Charging PROFITS in both large 
and small Shops. GET THE FACTS, 



Atid Et| »n ufaclureFt i>f HOME 
TiPE CHARGERS..,. S4.7^ up. 



THE AUTOMATIC ELECTHICAL DEVICES CO. 



EZlIAiST THTHD ST., t IN [||4»I4TI, DM | Q 



E\hb am. AtI. nlil, 
Hmlba- 
* «ii» 

M *H ilalF*Mla (• 



Earn Cash ct Name? 



Gmi^ tAnciy fflAnt nuisSj TOOniB: In crllor, at He, b&m, 
Eaer, EHtartena nic>f hoit. iV'esboiA' j/oy how, rurbkdh 



E uanuitccd mKt«rLaH ptuI buy cropo. Vatualjie tiktf 
Drjl(^lotunH/rff! Ifyou wrltflQUtckJy, (I'lsl, ttWK.J 

UMTCo CO. ao«s limmIb Aw«, om,iai ckicaoq 



CASEIN GLUE 



A CASEIN GLUE 



Newspaper men use 

CORONAS at big 
events 



CURONA 



STANDARD 

Autbeis, bouse-wlvea, dub-women, ad men, oal- 
iege Students, echool ehildren— all find CORONA 
strung, fast, dependable, com" 
pleto. Am ericst^s first success- 
ful portable. Fiyo modeld to 
clioo&a from, wide range of 
prices (S32.50 to |€T.fiO). Car- 
rying case and typing lessons 
with each. Amazingly liberal 
terms. Sendcoupon fordetsilH. 



$100 
Xu week 
buys ct 
CORONA 
STANDARD 



i.MAIL COUPON TODAV. 



T. C Brrittti a Quracs TyptinrUcni, t>c«k % 
7^3 E, WidiliigtOD 8t..ByrsiTiiiie, 



Fleafl? BAifl Conoa bocklct^ afan tall rh vlwe I can 
artwnsB tm trill. 



Mama , 



Strtwt.n. 



City. 



,SUt«. 



2400 DEGREES F. ! I 



FOUNDRY 



for the Home Workshop 



c 



Cobipl^a Foundry nut4Ul ate aviillibll 
li3 tWoHliesand EnakO It pOAnEblc liir jrou 
to iiruduce bmuELChl bmnie, Ml Ever of 
Aluminum CHritliniEi In 3 >'cilit home work- 
Mhop. Xmiu) pre^cii Etf au rii uu bnoK eiiili, 
a^h t nya dLfhw, pa [XT wnlAhu. Istm' 
opting, boitle openers, statuary, etc., 
can be illicitly m&dt by the mnU omtliM' - 
proccfifl. Bxwtlns objects can ba 
m fcMLltmi, ab4 mhaL nviLiIJi mede bi** Few mlbulw.' ' 

llnw. r^rliH^ ^Ipn-lagirw lai f iPi?ptnry Dlruel^ 



L-^‘ 



5? 



I iiipply 1 1 U Villi fin fif rk vbbii(t icgiiiHd Ml' 

■ ■ F-iundr ‘ 



vpen-lHiM. /fW Ilf S'n., .a«| riiundrvvniB tar auW 
loBkliplL J <1 inimilF. ■’difhV 3& IllJI.: 

N<i- f'liiih'flTjrk'iliF fnr riMlaiii up tn X n.>iiit4f 
r]Bna:«vkht4lSlb«. Ter P. C. b rVHl* 

riurir uld: U.i3d. FvLun f. 41 , b, }%. EJ. 

•Iktii mi|m ia.B. C^Fplj ,.rr iihjb*t qmJrr <«»pliibld. 
' kFETH t’llUVB C. D, E>. 



if 

T: 



Have a Real Home Workshop 
of Your Own 



KANSAS CITY SPECIALTIES CO. 

P. O. *022 ^nsai City. Vfl^ 



DRIVER 

ADD-A-TOOL 

A JXiuAtlOTiM [Jew DHv€r 
dovnlopment — u tboT- 
oUflblv prMtlpttl Work- 
ibop — ■ which can be 
bouj;ht a unit at a time — 

port □ mm n. multltiulE of 

dlircfEiit oporatiati«f— am! 
TVQUlrGH Dllly a HiPAll 
ampont ot apace lappras. 
'll' * — haa- been per- 

tected. 9«i> this remarh- 
ible outni at joiir IoobJ 

harilwoTi^ iImTci- or wiitc 

Olrecl laf Tol4er. 



Make Toys, Novelties , 
Furniture for ]}lfMisufo 
or for profit. E:\sy to 
opera tc,^ quiotinupcnL- 
tton, works froiti itny 
light socket. 



operations 



Wood Turning 

Sawing 

Dudoing 






• Grooving 

• Sanding 

• Polishing 



WALKER-TURNER CO. INC., Plainfield, New Jerseys 



Ji leritinff fo advertiaers tilemtc mrufion PopuJur .Vecftanfr^ 
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Food from Wood 



'Ho 
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fCowtinuffd from pm* 





“amber” cigarette holders and beads, and 
even shatterproof windows for omnibuses. 

Once again Germany’s inventors have here 
slashed a sizable strip from the long list of 
the nation’s imports. The basic new prod- 
uct, “KunskHgrz,” or artificial resin, can 
be sul^tituted in thousands of ways for 
wood, metal, ivory, horn, porcelain and 
even for glass. 

The most remarkable refinement of this 
new by-product is what is marketed un- 
der the trade name of “Piexi-Glas.” It is 
“bendable glass,” and splinterproof. The 
material, clear as ordinary glass, and con- 
taining no reinforcing steel threads, has 
been adopted for use in all the modem, 
streamline omnibuses which the Nazi gov- 
ernment has built to operate on the new 
“Hitler highways." 

^ product of pitcoal 
ste, dan be bent readily to and fro at a 
kperature of 194 degrees Fahrenheit* 
it has one other remarkable advan- 
ige as construction material — it can be 
'orked with a simple steel point, and does 
lot require a diamond point as does ordi- 
iry glass. Its properties seem incredible 
^to the ordinary layman; this “glass” can 
^actually be cut in two with an ordinary 
^ood saw* 

“Kunst Harz” is produced in two vari- 
^\eties. By the chemical combination of 
phenol with pitcoal waste and a formalde- 
lyde condensate, “Phenol Harz” is manu- 
factured. Every new billiard ball, umbr el- 
handle, cigarette holder, pair of goggles 
md shatterproof window placed on the 
tarket in the last few months in Germany 
las been a Phenol Harz product. 

The other variety is “Amino Harz,” and 

1 3 produced by a sister process which sub- 
i ^^titutes urea for phenol. All new knife 
landles, radio cabinets, switchboards, 
fancy buttons, electrical appliances, and 
jven unbreakable cups and saucers are 
being fashioned from this new material. 

Not only is Germany already preparing 
to breakfast, lunch and dine on her for- 
,ests, but she has actually begun to use her 
coal for jewelry and windows. But "in- 
kvention” is only one part of the battle, 
other is “substitution.” For instance, 
mgh German soil does not contain sore- 
jired metals, Germany's fanpus _ 

VO ^ 

A \ .tv 








laJ, 



heavy industry docs. Hitler has ordered 
that the national railways be “mined.” His 
huge “replacement program,” by which 
the German State Railways will divest it- 
self of all metals needed for armament has 
been going full blast for six months* “Pre- 
cious” parts all the way from locomotives’ 
copper boilers to the cotton insulation on 
electric- light wires are being systemati- 
cally salvaged for the good of the ‘hard 
pressed Fatherland* 

The new “precious” metals in Germany 
are copper, tin and zinc. With a large 
hurry-up armament program, Hitler needs 
them all in quantity and can get little* His 
unique reclamation program is comman- 
deering tons of them from the repair sheds 
of Germany's gargantuan State Railways, 
next largest to Americans. 

The initial command in this salient of 
the war on imports outlawed the huge 
copper boilers, or fireboxes, of German lo- 
comotives, until recently considered the 
most efficient type* These are being re- 
placed by boilers of steel* Successful ex- 
periments also have been conducted with 
boilers of “Kunst Harz.” All brass has also 
uiriiiialljr^omed, and ordered sys- 
tematically confiscated from the railways' 
rolling stock* Among other items of 
equipment, this removes the capacious ash 
trays, whose red and gold gleam on the 
walls of every train compartment is fa- 
miliar to every American who has spent a 
vacation in Germany, 

Bronze has also been proscribed* since 
it is an alloy of all three of the trinity of 
metals “for government use only” — cop- 
per, zinc and tin. This rule is even chang- 
ing the tone of the engine bells, since the 
high sharp peal of bronze must now give 
way to the dull, muffled clang of cast iron* 
Even the bronze letters and nameplates 
upon the locomotive faces have been taxed 
for the armament treasury* They are re- 
placed by a particularly cheap type of 
aluminum, called “Silumin.” All frames 
for clothes hangers, hatracks and baggage 
hammocks are also en route to the gov- 
ernment melting-pot for they are also of 
brass. Even the brass steam-heat valves 
have been removed and valves of the new 
“Kimst Harz” put in their places, 

CCootinued. to page I4€A)> 
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What makes a pipe chumniy? Half & Half * * , aad 
^ how! Cool as the news; "We\e got a flat tirel” 

Sweet as the sign; "Garage just ahead*” Cragratitf 
full-bodied tobacco that won't bite the tongue 
— * in a tin that won't bite the fingers* Made by 
our exclusive modern process including patent 
No* 1 , 770 , 920 . Smells good. Makes your pipe welcome 
anywhere. Tastes good. Your password to pleasure! 

Nvt a bit of bite Tn tba tabkcco or th« TalKCDpv Tin, wtilcb c«ti ■maflw and imillH- 
«> you UM-U|> th» tobacco. N* bitten rtniara •> you reach for a load, ovan tha laitofM. 

Cofr. 1930. AlBfltlEil] TdOiecq Coqnpjny 



HAIF K HALF MAKES 
ONE SWELL SMOKE! 



7 %^ Sa^ T^i^e ~7'0‘6€iiao^ 

FOR PIPE OR CIGARETTE 



TTAi’ii tcritinff to if^vcrtisers please nienffoit Poputor Mechanics 
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DECQHE 

WHOUSM.ERS 







Enjoy Whofesale Profits 
Supplying Graf-ex to Filling 
Stations, Garages, Etc, 

)■ B.n D-ppiirttlhlf >■ f^r ■iphi' imli'ffhiaii [|i mrBTy 
»iiiiiiriiwitv [i] rii|vjinr»: — 5 l^llUUlL^• hiltiipwiU — in 
tiru| 1 fL-fin r.ij th<- AiiM,!- ifrbihrh f-vnrjr wb(f 

iif iiiriljiipiiuj D«pirrp tt. 1 . niirriuj’ti rtn- iri-'hlui< III a 
|ira,hi| IH'W Iln'Ci-'lLilmlitiliiig plan Jur n ili.nd. 

tin»-n| Fwlimuilb; hnwwfl linDiJui-t I'm! r*.n Mfi 

fniED tJse nfauiirltv c>t an nMuiary H^rpiitBi. 

|hii _D(iiH iua of a Eipll-lInlEnl n (vnlrMl<ir ^ilfa n k'tuihlmlD liiuincB llut Enn 

tM' jlipl U Mlbst^lJfel fea iLal Ilf tjqii -trFKjIrulii rPf>rt*rj wbi^llikalti BUI^ 

tucil-i'i'4 aupply butuc or oh>' vm' 1] ut4iltEifl}ii^ niioInBl^rr 




V 






Food from Wood 



tn'i nallmE 4o(i ritie tp 



SHOW OEAURS NAMES OF THEIR 
CUSTOMERS ALREADY USING 



Iraacinfi iroin« up to * flllLuc Jii«t [itd a Eaimjn proprdotor, or tctvidb 

nlaliEKn DiandMinr ftl^nwlnr hjra namoa and addrauM of cuatomait 
of hi* who am nlrpi«tr hiU''inc OraFMfT — thp *tiprr-]uijri«nt for uiotaraT 
WcMild UiaL iiiiproBi liliiiLT TIik-d Uiiiiik nF briiks aMt to oltiir to tuTn tbnir 
buMitirari ovt-r ro tibiu IT hf -w-ili raTtiT a BiDnli. nf nuTthandiiii to lill thnir 
(IpRUUIuIbI Will }HDU Tiavj? irOUlJt< Ih jiiakinir a WUit a art^unl 

wJwt an nppfjrtunbij. TH^Th KXAC^LY what TOLl' UO 
llNDliK Tlllit NEW. UNIQIIE MtHCHANDlBlNO PEA>' IVfc 
HAVE [JEVE LOPED 

Graf^x Has Nationai Reputation of Merit 

Bn wldeU" *ftvT»fr<l ar^ Tim IwhHcmt- 
iiui tiuaJilin of UrOif-aq tlmt patkap^ 

■]]y kUDWn nTltOEnuLivn uAtirrii^ 
rarti? CAT (Irivnri^ aTiBluht UK it ill 
thfirnonnaK- IvrJK EttiE.bi'h'Fd Lnlilrm 
of lha world auduraarti fiirht 
rwM-nlr uprt) OfAf-fOt tJmir ppach*! 

ST^iay tujIt^Uip T)Jrl]1.|. rrbich wnn 
tim mirkl'a Rword. lur lliAiu. 

Send for Free Plans Now 

N'tR maltor wlint viciti hLii>‘ Lo dc^ 
in« noTA\ yon «nonld find out 
fibnut this uniQUD rrterrhaiulltlnff 
plAH UliI tho oxofiptioiuLj prcjfitJ 
it offers. Ruth norae on petiny 
ponteard.. Full free fni^#ont 
— no obUfiatiau. AeftNOWl 

corn ELD PROTECTOR CO. 

122 HARSH1V1AN STREET 
DAYTON, OHIO 







«Hf AT m THE 

aLAQI‘ 







w- / 

/ 



Windshield Defroster 

fra tail ulIbuIcb bJIct li'OBiiHtinc tl>a 
llput ia lliU H'lbiiiiblllli D"*- 

fKHtcr cLUh- arti^ l]|ia ta ihijnUkht 4ia 
IIl* ivf urituLar, ->L|:i*f taitll IJICh 

r tlMCivIjiig lc<, irtUi-*, hiiH t BbJ *ill 

rr [I LI eLpaF M ItinD' u -U- I* In lipfTB' 
Ikih. IluSt 

_ , Far « Vah M Far 1Z V«it 

QnlV Hanarv Qf Ballart 
*1.90 *3j» 

M^lnl tnpwidaayirlinT la i|i4 d'rtA. 
lAMCvUdili hi aut jvbiKrii 

HOOVER A SHRIVER 
1 47 N.Tsfoki Avt^ Wlchtt*. K«n. 



SYNCRO JIG SAW COMPLETE 
TO RUN $ 9.95 



/. I. A. 



5!if hefy m 




This electric pciwer tool 
UndB itidf to a niiiltiCude 
of Ti&es and operatfs fwio a 60 
cycle^ 110 vole akemaciing cur- 
rent. Its clcaq. easy 'Cutting 
pDWet ia due to 7,200 *aw sccoke* 
per minute. w’bicJi leaves ahiio- 
luielysfQiMtfa edge* that need rtofiandiTg. Synerto 
IS df sturdy cpusiructicm with no heavy TcapnacBtjng parts—* 
never need* oiling and run* smoothly. 

See your nearest dealer. If he is unable to supply yon send hi* 
name and addre** to us and literature well be sent to you free. 
Write todey &r further itifomtationH addre** Dept. 3D* 



< Continued fToeg pngn 144 A) 

Similarly proscribed are copper wires* 
They are replaced by specially treated 
duralumin — aluminum slightly alloyed 
with copper and manganese. Perhaps the 
most remarkable substitution, however, is 
that which calls for a new type of insula- 
tion for all electric wires* Slashing Ger- 
many's cotton imports is one of the moi 
difficult tasks of the anti -importation cam- 
paign* All wires installed in the entire 
German Railway system in 1935 therefon 
were insulated with paper or artlficLal si] 
Another unpublieized victory in Gej 
i^tiny’s struggle to subsist entirely oi 
homegrown products was fought out in 
Munich^ with successful experiments in 
fueling automobiles with propane ga| 

^ Municipal trucks, equipped with propanii 
^ gas drive, have over a three -month period^ 
^ not only functioned satisfactorily but re* 
corded a saving of thirty -two per cent in^ 
fuel costs* Propane is not a liquid, but lit- 
erally a gaSj or vapor, a by-product of th< 
Dergius-Bosch “coal -cracking" proces! 
The same treatment which releases petro- 
leum from coal, also sets free a heavy gas- 
eous hydrocarbon called “propane.” A 
great advantage of this fuel gas over ordi- 
nary illuminating gas is that it is non- 
poisonous, 

The most characteristic skirmish of the 
“war against imports,” however, must re- 
main the “Save Your Dirty Oil” campaign 
of south Germany. In this sector of the 
boycott battle, the propagandist is in the 
frontline trenches and the scientist admit- 
tedly far behind. Under the motto “Not 
One Quart of Used Oil in the Gutter," the 
government of Bavaria has instituted an 
official drive to send all exhausted lubri- 
cants to special factories for “regenera- 
tion.” 

“There is no sensible ground for hesita- 
tion in using the regenerated product,” the 
Bavarian press officially assures doubtful 
citizens, “It has even been ascertained 
that, properly prepared, the renovated oil 
surpasses in many vrays the properties of 
fresh oil — which as a rule does not pass 
through a similar process” 



SYNCRO 

BOVDEIX BLDG. 



DEVICES, INC. 

DETROIT, MICH. 



CfWhenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 



POPITLAR UECHAHICS ADVERTISIITG SECTION 



147A 




NEW!! MIDGET POCKET RADIO 






^-^Id 

[n KDir irnNlt pocket 
ejMily, Wel^ha {inLr 4 
FM Nent Npp^nrin^- 

NO 14130, IkI Icriiii ^ OF' rirc- 
IrJral caimiMilibiia ni»d4.‘d[ 
Ncil.btnR' (.A wcAr dr nerd 
repliLCvIlitlit— HriU IaaL fw 
^kfR— dulir ana rioi'Ldc 
piirtl i^i'iMnitra and 
c«jvM bmdrut lUtioDfl 
W4lb clr«r icn<ip 

upfr -DO nvllrf — MrClI OBEATER loulrr ck 4 rAnj^JtlcA^^n-rT lltl'ld ilatiki ^ 
intRrfmurtl Cjid be UMnj AK¥07flil ALVyWHt:llEr ^'0 CKTr^TAUl tin A|> 
JLlA'l I AlMutatflLjr tcihPlela w[iJi tsklvfL dImjph kiHl biRtrjri^n* ip k*p( ^h.1^ 4n Is4i 

battle eulne, DflleTiiL lUtute, ub blcVrW i« eb)' lilikcB Vos nwr ?i'n 

iTiMer "flS e »pni,fid Ip jonim'rl TllOU£A}^De OF SATIRFIED 

l>w;3'^ilN rfltfll^Ahn FACTS. JI.H ud JUT uu A|.n> plm |miii 

t«p iMn birlttl Ilf vnid UlH iCtubf JUoarj Dn|ir. Idol Dlrj, u oreJileedi 

ORPER New I 

TIMYTOHC H^DIO C0.« D«iif^ f-3^ KEARNEY. HCfifTJISHA 



CLAMP 



fifetwr** Itr Uh with %' piM tPr iMr-k 
Malltabli Iran EBiUnva^^taal Krawi 




Sstlvtactlon 

OuanntMd 



FiulA^ for two clun^ SJ.OO plus Do*ta«a 

HanTEORla CLAMP CO^yPThAw., E- HAHTTORD^ COWW- 




Learn Profitable Rnofes$[on 
QO days at Home 



BUILD IT YOURSELF 





Cen Ir! NtSi bjF UMTiMir. [iflinr linpcuiJU*. 

Tfllkl •Cfirt Piipnrt-fnuUlJf ■I'WlA.OU fi^ ■!■ f 
ikiil#HvJi. tJut U-TU* kHiri Mutprtu'-k lind I —j ~ 
rOiutrurticB pbr"l« |i k l4i I ..j — 

biiOj Lfui HiHrl4jF dkkli^nid TtklW. 

fiiur — iB HinTT^TBiw |kuMi4Eull|r ' -V' 

kd. FmI«T i<rtF wiruhl nl nriir llOUG — T 

Iruddl it TuwiU Pint 7F^. 

n^nk it* t, pfrEb^ilvij Ulv-vi-ralvd ■E^| jdlatlchd hP 2lBa 

SOT- 



rtP ttotn m> 



OP 



DRILL-INDEX 



Xwp yiMif drills lg A 
D R I LL-l JJDEX* 
Warkfl Lika ft nrd Iii4ei. A Hip of ttaa 
wrkAt opena the cam. Four bI^eo. Ari i/ou4' 
vrriie tii 



HnttI Mf]. CflTratlchylMfllJj,, StPiul^ 



Sam- 



KEEPS AUTOMOBILE RADIATORS CLEAN 




Earn $150 fo $500 
Exetra Prollf Monthly 

Hki'h rntiB’it kmulrtdk H periki bitilrvetkki 
Ul b.'UIrt Irlidl eilli iLTk AilEt^iA-U A FB 
^^k-Ui lirT nmAii Jbl^ijillfiFnJ .iLTr 

Wd|[ltiL< *rnil libln.i- ■l.i.[M 11.3^ mtlfkT brlirfr 
E-i-iu]iJ nfjiiril il. i|-ik iiaTiRi Jiitk IliHK 

■Tkrrj' ■ rnk| [HT'lu Fit FrmT kh-p Nil |in. 
kkkl^S. BL- ei^iulrr iaiibj ' '! tcid^ ■, 

BUILD YOUR OWN 

P>iul]4r t^'nhJkT Iji 4 wfI Qi-n(rTkliT Ubh 

klldkllluBlBcillk Iirtlm^ila, Lklla 

■ nr riiuflr «F”r<rS» irk tlik umaiklllB inlL-. 

■•Ip T'Iu. Eultr Mk*k ViiLi |AUu (4r tKO, 

PORTABLE ELECTRIC 
WELDER 

ll. 1U-« l*hkU llfSB PI p*ll Ik IdtkV^ Eki jfrw 

ll^bul |iJ Veil U'e4ii4E L> thr EinkArah^ 

illiE]) Wkl.Li-F ruu IBb ukn. U'n|^ |uLrf 
parvk 4iuET?|H. 



CAS ENCfkE DRIVE 

{•■if tlli-lp wllb iruil ■ L-lk|l|t]El| lUPtabU 
uplt irltli ■JwljiF iluut, 

EASIEST TO OPERATE 

llbtHrt Wridrn ini Hitkirilfird In wrid 

rurtiF. Y^ur a*k mtu tUn im rucrtafJJj-. Tfsrpi-, 

U4Bi)r u| lj^iiJbIbA 4ii*rkEl wik^nc turmliJadBBMd 



30 DAYS' TRIAL 

Van iju'H't bibp PIPE WM-J fiW 
ITiiMTi bklni brp r«e±i RLrad 
In bFrli rmiiHP »nd 4aiita'— 
WR |4^ HI D-|i'''k TrWPl 
eiir rtiilr, tp prorr l/< 



a% EXTRA CAPACITY 

iO Vuh likLlBii m«kn ruiar arldkii Tfih jwip n-.b-il 

REMOTE CONTROL 

"Ti" traH] itiT PnrU*i 

5?l{i ‘“■J [iw Jj«l^ ott iHEtrbekd er E«q- 



PROFITS PAY 
EOfl tr 

EkLia BaiiLlapk rad MTknci 
^■^UiLh w|ih llfkbart Weldmr 
BihNk |i ra»r Srnu I'l 4i*"!» 
ear ‘riibaat DawitPi, Yek) rail 



pftlPP-. .. - 

al iE ilB BkktE J>a»nikBh 
4kiL nul nl 
proAtj. 






fowf tsvalkljr 



ecalHlB'iirh 

celling welder today 

tlrkd hi' e. ^ l^i*TriiBioal, V. ri. Nav)-. finl Iblelfif' aisgd iliIim uita butidrpdtof tnlidliii 
and TPDMr aae^ Bevh jiMjiiEh, . « ■ — - 




CET THIS VALUABLE mARUAL 

rraa If fttu v ill irib ui » i^Il ya\M Diati to 

HOBART BROS., Bax M-3S, Trtv, OM« 

T<ll Jiw miTC atniel c }f 44ujidtn( XTj Cbm PnrtnljJe Weldc* 
r 2 □rtlrlr DtItb H'kMir 
, . ^ „ ( I Ckini4il pin □ap £afint DrLn 

f I £*nJ FltE£ JUaiial pji W«liUB|. Alljuibrd. IpEEpt IcHj 

BIHUL IbP P>Tb kg TaUt lO d<i- 

JfklIlJP„+, .T.T.I.. 

Addicai ,....r. .................... ............ 





Raise 



Giant Frogs 

START IN YOUR BACKYARD 



Iayi lO.OOD cEes ycHrt:y. 
tdodern mcthocla hatch over 90^ 

FREE 
BOOK 



Big Profits 
Market Waiting 

Demand exceedi xuppLy everywhcrcr 

Start in ytiur bockyordt Any clinute tuitable. 

W« furnish hfpAdMrE, Instructloni pod markAt. 

Write for free iUiutrntcd litcratiOT todny. 

AMERICAN FROG CANNING COMPANY 

LirrseFf Frog MoTkety 

DwpL 13i-Ba NEW ORLEAKS, UL 



WlieTt wriftfi£F to cdvfrflserj mepifiort PojmJdr -Ifeo^anicj 
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N«w 1B3I Mpdcrf 3 Sprada Farwaird, aiid 
R*V«riM. SpeclaJ tp Ordaf, E Speeds F^r- 
WRni~~niiu fpoku mile I* lA tniJH prr ftour. 
Nww r*^ff Turn tnaliln. Fhav to iDtn tn hi 
timcki witli Ei4b lilting or piuKin^. Ravarn- C#aP 
tnAkea it ouy work Einaiti twIca, rooU, in 
tLoae q,LiArtm. T ml At tRohnionta. lor ctplTerfot 
UB«M- Ckb-D VfililmL JilTy Jfitohrl. Pllmled tint 
ruqlrol. M'idtb Adjiutahl*, Rrl^A A Pt nlitna 
a.lr-coQ{^, -i-cyifla cticine<. 4 
P-<. and fiiiljEw T>'p4i- 

Avaltabi'v WIsIi Air or StD*! Tina, Air 
tlm Mva 35''% Tyfll. Riuilde fSknw it> do nioTt^ 
work in a day. l'rovid«btLi«jr tr&et.kiD. 

LOW FACTORT FRlC£lE M^U Com»q 

for ilDcaiEl af dH-cc awl inriui 'LOiluyt 



10. DAY TRIAL 
OFFEHI 

jkauv huw HJiAife- knJ-MNr fvu uvu-L 
wm i»HJ47 — »-Ub vurh imI 

tTi^iibl^l lil-iQ OoMtura Tiir jf^ 

DAT TaiAL QFI^ U^tl 



AGE NTS 



VH>»V«Qi 

pnkpMjl4ilf|i 



UM.il 
IbD i- 






[uroiil 



FREE 

E.iei]iiJb» ETfTjrtthii abaiti 9)mw Trill 
akiC ml h 111 nit M nwnm paj. Hluii 
pli'bi’-niiaf irx 4 i«rp ta HBa Clli>iiLO'W 
F»rLiyr PtIcti aa 4 <1^ 

Tnumii— ^ta dnlFn>iLlatla«-|iiDiali, 

M-nil Cavinv ladiyt 



FREE BOOK COUPON 



THE SHAW IHFG. CO. (Md,... o««) 



tnrnfHiMkm i* mu aIhvi tJu* Bkiw “Du. 441** Oinlra TiaAtnr. I 

U rn^ led Dt-JiFlv r I 



n nook and 1>AW 

Ticiuiy PriHi 



O JlO-Diy Trill U4 pt 



Llhxn^ AiPiit'^ 
yxutmlUiiB 



I 

j 

Adilm, I 

■ I 

‘>*'*•1 dim I 



WORK OF MANr 



MEN OR 2 HORSES! 



Uatw'a uyntlrira ipiwd and [HPwar — iliaL coti firldl 
and biilt. wwrk duna nq tinial Blnallnal. lilit dm 
WOT-k fd liLUby Ihra — uvina wa#ra. Inrarr ailm 
Jo work id £ tioriwii ot- mulri — quJekri-. ctmaiier, 
lUDre rfljjiidoljy — gaviliM nniLly an I Ilia] klWPr 
Rllnii all day fpr 33c.. ‘Wi^nLan nr ll^yiiJir etd 
boy Can nin \ L. GreAlfUt liiua. labiFF and Eaoqcr- 
parar made I 

"""Traylor of 100 iJasa'" — liona all fctilp nudp 
brjl wiPtkr PlowB. Jimi, karmurl, rormwat amdi, 
inJlirairw. biarrea-la, ufiqwa, rakra, clita LXU 
vndlr bAuta, Rntia waiidpia tWk^fainP4i fend 
ariuden. cam ntuillara Iksht rJajiti, auwN, «m- 

rCffCc iiLlim, aiaLiF punipa, lalbei, dlIut belt 

nuiehliirry. iHaea djrrp moldditiatd pluwiiia. 
oihrr lirftvy a-ork. Aiiiiarii}|' rnenay-makar 
for farmi,. raiicbna. Entck aardciu, suTwriiw, 
qmliaida, puultry rauebra, Hiatiia, njttiiirlmQ 
btrijiea. lolI imunca, parlu, ale. 



SHAW GARDEN TRACTOR 



Wficrt ti-Hf fnr/ please tiirriffon PDpitl'nr' Mfchajitca 




cheap oil burner inventeb 

SWEEPt NG THE 
CGUMTR Y 

Beat$ Coal or Wood 

S^llp4 Into Any Old StuTv, RnnAp ttt 
Furpat?c. Nn Plrt, Aahn — Tirli* 
Hvatn Half Cd 4 C. 

COOKS A MEAL for LESS 

Ii«kt4 Any oil bumtjr^vw sotton out foi* 

low ccrtl^ Mffwl periomMinoc. 

Into any old atcivc. nui^'D or tumaCc^ 
bunu cheap ckl 1 bew wny. WiLhPui 
irtrffrniTAtfni; or ctonlnB up. Incemie 
■ iSVl.t: f LTHN OF 



AGENTS, 
SALESMEN 
BIG MONEY 

H«p»> a REAL ihie. 
Clark of Ind. atdd 03 fa 
30 ifaj-OL Get YOLK 
OWN All bumPT rnEE 
and ^fnbr lUJAL Monry. 
W'rde quiirk. 



TRY AT OUR 



hmt quliilHy ftV SJiM 

valve, 

KtKU — 30 PAYS TRIAL — 

■ a ■ -J "w Tirov« tt {■ndii rtrudjirKlT and 
fuel blJlB lb liall, bayy fur ItHell uulckly 



dirt af coal nr WdimJ; cuts fuel bdjls 
by what JT SAVEB. 

ott'ered to DDc emctvRtlD miui or 
wumah lb ebab loCAlity Who wliJ 
deunnamto aod toko ordm. 
W'rfib nuidk, bo nmt. to iawn 
t! It?' A], Ms 'Nl'.’i rtaht ddw. Hparu or full time — mall 



FREE SAMPLE 
TO AGENTS 



Ir iKNitcsirtl LodflJ 

Kaxi^a> C!ITf. 



t NlTEb FAC 



FKIdry Bidff., 



INVENTOB-I HAVE $10,000 

pluA buolnew ability and crmtJt. Wtfl b«ck In- 
dividuitl to RLAnufAetLift and market a NEW 
Opeclatiy or article of merit, ncicribe what you 
hUYO and give neceBsary information u« to !ta 
Tnfrrita and fuTuru, ]>o not send modela. 
Will buy necewtfry equipment for producGon. 

S, WUJ-ENS, 717 JUNIOR TERRACE^ GITICAGO 



HIGH POWERED TELESCOPE 



Hh, p H^ pifcifiU R»4a taa amaajl 
1$ i»tiF raacB IcUaevr*. *aa mma 

af Un« va em£«C. •hLcIi a tilrv.k aHy. J anl. 

ANPrva. 3 fL Tkn*. lin^a ElrmM bavnA. 

Cm hr H e<n*vl"l 

\ol, MCn. Stir: Qal^ 4LB<I 

raid. C. O, Dl r|.l4■^ OmL 

f*ia*t HKTal«M4f*- 
aiWilar t 0 akvn but awi pantiul 
auaruLE'Uif to hb KW tbmat lBri«t ka tW' 
Fra* and 30 IIbb* JI ram. 4 fnvW. 

III! ktim. Ljirrr AakJ. ijMeUw t)4«[Wfui ai mi i a* 'g* 
laaiiTTB i-blr ltJI4 [ 

BRDWN&CGPC CO, Dipt. * 1 . ai* Filth A¥>.. HawTurh^N.V. 





WOODWORKING Tool GRINDER 



fThilt, TeHsJa tslfbotit danarr uf bumlan;. 3 >><slErnpiE 
fr,r WcriiilirTKrh.jiiq I'lrizLa. Itcnl LiiaJtiy Crt,Q-Jui£ 

irltcKr. J'li' a iVi* Uri-tJ niiit •’lUt*; 

Bruiior lUArltia. ^Vntrr Trcmat; t'k-ni.i '.hi'lel, 

'HUD^ela with OmLirl and luLiiily nuljiunaijii' Tod 
llwt; ttY V'.Typ^ Fune>'. "'O rindetaiui i. Hu lirEiutM 
to aavU y-rmr Ttaibi-” If rUtnier eanrir* jqpiity 
iTiu, tirder ilirMt F^aM nn a Maqey Imek (.il^raiiEce, 
DL'Eh] tZ.OO dr^pnail., baJjipcc C, H. Tl. 
rTrlidit 33 IlMr NalJanal EfnctrlE Tenl Ca, 
BMP Ur. WaBiblEjUM mu. M.a CUICAfflOi ILL. 



A'eu/ Adding Machin 
Fits Vest Pocket ! • • 



inrtfl. -WTria inlcEs frr FKta Mf*- CfclTC 
aamtiu »rtric tiiU Manav-Maklna plan. nUlI^pi I J 

C. M. l^BafY, 01 1 303 W. Hunru* St, Cblcaf o^ * 





Make Money at Home 



iBRDW HDSHHOCirs l a yauT c^lAT or Ehbi]. EyctUxl're 
rntfisF pTiHseatt. UltfAer. better, qtiichbT cropu, More 
UIUMV fur jcuF EiVBHi mi dinuiid. >Vu buy 
MuibroomA null ikr Rti mu. 

Amltkiin Muihrnom inJui^kl Lid,. Dapt. 611, Twto, ObL 





BIG LEADER 

Cenuine Lealher Ti«5 *< 



SELLS tm 
SIQHT 

ln.HMi4a A lana 
Ftr atm Bad Bara 

'L»k lllu 'dda. Ilbrklrft, uiL muak -BrinUfl. Cbr*4^4 vfcli 
• d vrnv r^i'Ak. 40 Imaclfa pikMiRU. 

nOTBi 'Wa B,a 'Iba arWaatara bh 4 ppaaafWIiirarft 
DO HOT eC MMLU, 

H« i[uL:iirbdiql. bait' vui^ ewabwiMui. nli Prolli^ rtH*l 
nrriHH. ¥uuu bin jul4 /him nbTht Kftrr lefapnl. 
hldlJlf q.«4Lf4, Mi:|r4 Wb W rlaaipB few aiinfln AdJ Lit. 
IhForiiiaEHni Ihm. 

CENTURY TIE CO. Iffl- 
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AIl-*MetaI Tube Set for Beginners 

^CoM itUied frOtn ttfcirp £63 i 

I WO coils in the small shield cans are 
mounted directly under the tuning con- 
denser and the leads to the grids which go 
to the stators of the condenser unit should 
be as short as possible to prevent feedback: 
and insure good selectivity* Leads to the 
grid caps of the tubes will come from Tr, 1 
and Tr* 2 on the top of the condenser* 
Filament wires 2 and 7 should be twisted 
together and connected to prongs Nos* 2 
and 7 on each socket. The No, 1 terminal 
of all three sockets contacts the metal 
cases of the tubes and should be connected 
to ground. Mount several soldering lugs 




Untf^rtid^ ViaW of Compietmd Rtceiomr 



on the base and connect them together 
with bare wire to provide a good common 
ground without depending entirely on the 
metal base. A complete list of materials 
can be obtained upon application without 
charge* Solder aH connections with rosin- 
core solder, and a good hot iron, using or- 
dinary hook-up wire for the circuit. 

To place the receiver in operation, con- 
nect the antenna and run a lead from the 
adjacent ground post to a ground clamp 
on a cold-w’ater pipe. Connect the speak- 
er, plug in the 110-volt line cord and turn 
on the filament switch. Adjust the tuning 
condenser until you hear a fairly loud sig- 
nal on the low end of the dial near 1,5D0 
kc. Now adjust Tr* 1 and Tr, 2 with a 
small screwdriver until the signal is the 
loudest; then repeat this process at the 
high end of the dial. A position of these 
adjustments will be found where the sig- 
nals are about equal in volume at both 
ends of the dial; the set is then ready for 
use. A large blueprint of all diagrams is 
available, those who wish it should specify 
blueprint R-219. The receiver may be in- 
stalled in a table-type cabinet if desired. 




Hrnii Tnr ilv n«-«r 103A 
1 AI.E.lJ^O Ca!tJu« ihi^ 

I }^^n*U^K TIeliI Id b u [I ti 1 y 
V Ouide. A r^l .■ h.'yillri tmrli* 

1 — I i>f rwlLfl ihiin H.T.(»0 miib]-. 

h i P1> rw|U» Urni uit •tjiil.'spk 

J 1® 1 E'fflTTlaim railio lnvruin>fvp.iMl (rntmjrf- 
1 I niMfir. .Mri^ "lulthlfuJuM. — H*(- 

t I J2 S’oJh. iww li \nli mfl Auto 

I ^ -1 ILuIJ4b; 4]f srw fkl-tluijcir.iv' KII b; 

ft KVcI^lhilig in i^bon ^^'iVr AnjB.Citq.r tlp- 

'* fc iuRlvltm * pul Tl’H rijri) j miijt -iM] lai jiTii rn [ ; 

jr l>^W i'utiLir AJJjhm ArTi[.1i£jrra 

f O' uIrd ibppLiaiLiKti at rijm-i. du* 

in'l r<r^iit4iniirD.t Iml-tv. hmIlu 

b^vuki. iiCItl EjliWI IR*L tLlUl tmiPiil , 

J Ev«r>'t|]ioc ^-aii iiv.’ii in UodUii u lu 

I 4lUi t'JUIli CaPdor 

Build ^Topular IKechanics’* 
Radio Circuits 

Wrlip Iti ku lot r'HKE Pul* Lull iPCtrtiTic '■nrli 

[HiLiulnr TirriLils u ibo 1 Tiilw rDPtAliFit It*-. 
I rcivct kl-CJfiCJ. tlii.i * 7'ilT^lr AL'-*I.lC pel 
ill Lhi' fp Tulw ^li! Vi.li Ksmi IFiulin IK2IW1" iha 
1 Mi'taE ihR Att Kiir Jt ilwi 

Tin tl IlT'i»rriinB «t*i. i-lu' 1 intr-ria.rifrn Anpliljiii'P>*. Upv 
III Cri'iPuJ HrM’piiTFTV, Tlili-e PI*T* 

Wllki AlL-Mi'PUl ric. 1\'n urn 

lU \ t ii j I run# ll'FPlidii'UBriiit* BnJ '-lu. nutiiiljr 

' 1.1 nmii'di^iJ ■pcinivrij [«jr|ii fpir linlJUnic 

iSfi'i'i ^ BFii' hlflcKuiio TPilii. rln mif .Ir- 

I’ll *n Ehip nr nny cillirr upiijr. llp’fiio* 

<5^ T. ynu l»w>, (HJrunr pmrta |Imi|. Vim will 

1 ijii Iwrtl *fipk ntid BfiilriR lb*- rni«t lui'- 

t r-'iijLil rmaltj ifLiIi AT-LlKIt Itafti 

_1 vnur (Pi^JfT Prt Al.l-lljLll Bad i*v* Uin!*, 
Minin-i' Rml rni.ri 

S^P FDR YOUR FREE COPY 



Allied {Radio 

COR PORAT I O N 

833 W. JACKSON BLVD.,CHICAOO,ILL. 



C Pt7nl me your 1 (ifct; lyS'R icbiILii I'ntiJai;. iii-'iit K 

□ Rend me I'iltls LIai ^Ju.. 

Naihq t.. 

Address. 

City ..,,4... Sintip 
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SENSATIONAL VALUES! 

Quickly 

Genuine 
Voles* lAe^e' 

NEW ROYAL PORTABLES 



PRICES AND TERMS TO FIT! 




Wlfh TOUCH CONTROL I 

OclyRpyftl you 

this mTUBzing iicpruveiiicjit 
— the TTiciBt fmporUiCLt ever 
prewnted In « typewriter 1 
Merely move a 
tiny lever* Ifl- 
Btmntly the key 
tension adapted 
to pour QX3ict fLn.^ 
get preaaure. 



Otlier Amoiing Exclusivt Feofure^ 

FTneer Comfort Keya. Cen- 
tralliLed C oil troia^ Complete 
DuBt Protection! All mean 
easier, faster typing — plus 
lifetime durability! 



FREE HOME 

DEMONSTRATION 



FREElP 



HacdiDiiier durable, WBather-proof 
case. iDstsutly convertlblel 




NEW 

ROYAL 

PORTAQIE 

with 

TOUCH 

CONTROL 



See your nearest dealer— 'Or 

— ^ U S E THIS COUPON! 

Pleasuscndme deUlli of dealer'e n«w pufcba»p|ap^ 
also beautiful folder cm the New RnyaJ portabia. 
Addivaii Royal Typewrfiaf Compaav. / m. 

Pipt. 5 Pirfc Avanua ^ New VoHt Qly 

Kpeie 

STfVfft 

Cify. 



—Stale. 



QityV here □ for fixe Home Touth Typewrilina CounO 




Better Built 

Lower Prices 



Only Boats With 
Fun Length Spray Rails 

Keep pit»i«*:naeri perfectly 
dry—xveit at blah Bpreda. 

C^mtoji q]» nlienva today'i 
fjuc most trQxrtilar nupdcla 
of BJiilbKHiti- Two bia (^kCtO- 
I'TOmpt BkllllUtCA'U 

CATauiaratc 
THOMPSON BROS. BOAT MPG. CO. 

3X3 Ann $■-, / hviA .14 \ Elm fi,, 

Paatniao, wif. ciuitiahp, h , y. 




Low-Loss Anterma Connections 

tCoptinuad from paj* 2G4^ 

loop and malce the electrical coimectiGii 
above, thus removing the strain from the 
soldered junction, 

A frequent cause of lead-in losses re- 
sults from the practice of winding insu- 
lated lead-in wire around the nail used to 
fasten a common type of split -section por- 
celain stand-off insulator to the side of 
the house. A low-loss method of anchor- 
ing the w'ire in the insulator is illustrated 
in the photo at the left in Fig. 4, Wind a 
few turns of inch-wido adhesive tape 
around the wire to form a pad for the por- 
celain to grip without damage to the insu- 
lation* Shielded lead-in wire should al- 
ways be treated in this manner to prevent 
the porcelain from pressing the woven 
metal shielding through the insulation. 

There are a few simple rules for good 
soldering that every radio experimenter 
and set owner should follow, When choos- 
ing an electric soldering iron for a partic- 
ular job, be sure that the iron is large 
enough to supply sufficient heat to the 
parts so that the solder will flow freely 
when applied to the work. Fig. 5 shows a 
fairly heavy iron suitable for making an- 
tenna and ground connections, also for 
general soldering around the home. It 
may be used with an extension cord for 
outdoor work. The smaller iron, Fig. 6, is 
an 80- watt variety with two tips, specially 
designed for building and repairing radio 
receivers. The small barrel enables the 
Operator to reach difficult comers. 

To tin the working tip of the iron, and 
thus retard the formation of oxide on the 
working faces, allow the iron to heat for 
about 5 minutes, apply soldering paste to 
the tip and then a thin coating of solder 
as indicated in the upper sketch. Remove 
the excess solder with a cloth; a badly 
corroded iron may be cleaned with a 
smoothing file as shown in the lower photo. 

The work to be soldered must be 
cleaned thoroughly with sandpaper or a 
steel brush. For antenna joints and sol- 
dered connections in the r.f. circuits of ra- 
dio receivers and transmitters, do not use 
soldering paste or acid flux. Employ rosin- 
core solder in these cases to avoid any 
trace of corrosion. Heat the work thor- 
oughly with the iron and apply the rosin - 
core solder on the opposite side of the 
joint until the heated surfaces melt it. 





151A 



POPULAR JflECHANICS ADVERTISING SECTION 





— Would you, too, like to 
ovm A biismpss where you could take in $200 
your fir^ week as did L- A. Eii^les in MadLaou^ 

Wiaronsin? 

We want a reputable, honest man in each 
county* Thia man need not have any apeeial 
cspcrictirc or- more than ordinary' ability^ but he 
muat 1x5 honest and courteous* 

Sueb CL ma.a wo viU etArt in tnisincaa for himeolf. You 
can^ tiiftkc far nbH'>vo aviThAC pruEta in tbi? ru AH^Ionn ing 
bii«np«s — Bb bupinwa e U your own, Maay i^arii 

f to p&r week — buidd conAicfcrably more* 

NO SHOP NECESSARY 

The rtiA-wABh&r Eniobes ruji like new on the euBtoiuar'a 
floor* Anyone can run it. Etertrinity do^ the work. A 
quick* thorough am| hiKhb'-efiicieut method that rcetored 
the natural boauty of fimr coveringBr 

Them ure huiulmle of cuatomeru — in your yirinitj' and 
nearby townd. The ktowb etendiit'. Kjniply clean 

n few niRH Or rarpetB- These cuBtoiMre lefl olhera and ahH> 
in^'eyou. their futUJ'D work* Soon yon will have a proB|>eruua 
ypar^araund business, i^nd coupon. Tor booklet explaining 
et'ery thing. ^ 

^^Pnfita P*y t*r Home'* 

Harry- Hill built and paid for a home frotn rxiR-woaher 
pronto. His first day's busimias was SSO. l'\ li. Hotmer 
write*, 870 in 13 hourn.’' A* L. Miller eays, “ITave 

luid rUfl-waoher f! years — have earnnl us lii|cii as |02 a 
day*"^ M. O. Mahiiui paroed 3 times the cost of his 
niueblne the first two months. You, too* eon enjoy a 
large income. 

VOH SCHRADER MFG. CO.. 102 PL.. RACINE. WIS. 



eeinnlete couipmeiit is incxpenslye. 



**NcT»r a Gamplaint'^ 

C, J, White nays: *'S 100 buttness iosixdaj-a— 
never a complaLDt.'^ That is the lUeest part of 
this business — every emrtomer is mare than 
satesfleri. Stains and blotches dlsapMar Otid 
vivid polorings and freahnese in faded fioor 
coverings come back. 

EVERY MACHINE 
6UARANYEEO 

You tciko no rink. Thsse ntaebines have 
bson tiuinnfnci lured sinre lOlS and Me used by 
the UnitiHl Estates Govcrtinieiit ami by bltatlar 
and ot.iior leading hotels. Tlkoy nre fulJy 
GU.ARANTEED. 

EASY TERMS 

The eamn 

rttiiiunable down psyment bcitiga 
eVL-J-^-thltur In you and the baESIliee 
la paid roontbly. From the irtart, 
you have your own biisiiie 
one that I* prufltnbls sckJ ol 
which you can he prouti. 



MyFint 



• ••Now in 
my OWN 
Bu$in 



I VON sl-itraijt:r ^fFO* CO 
I 102 PL, RaeJne, WLi 



^Jta> 

MAIL COUPON ttour 

1 



Benil fit i>qct (nu obligation} your h-tw booklet lIluBtratinR j 
rue-wsRlbier and tetimR how l can own nay own permnncTit ! 
blwlTiMS.; how ] coo eOfO large prontH at prircs bcloW other * 
mcEhnds: how ] can h^ome nriaTictAtiy imieiH<tHieiit lu a Rhart 
tlmv, aod how t can psy on easy terms. 



Name. 




C r* I T'fikVCl y^afaz/«e 



It InteiWTcd in trailer bare, as owner* builder* buyer 
nr peospefTE . you want t he only nuifluLns derotsil ei- 
rely to trader news, stories, f cultures, designs 



eluBlv 
srul placu 

PfofLwely iUustmted, 
iTor 12 h^ues mall S l, or Tar sample ropy 

T«im mvEi« Ml, ifiOl* HitsitinJtfL, ait 4 |B. Iliinsii 



tn I Lf 1 ng and VAm ping * laws, sne directory. 
The TraUsri la's gulds. 



lOc 




llecbaiiIcBl and 
Electrical Catalog 



DhmiiML ' lqiJ Unii^L 
_ Bufirlin &TH» 1 I HVn-m k 

>■1 Irril 1 Uii"Ar«* ■! vfeumi -iri. riFin ThaF^a, 

ibtmrii ukI b*iMt Sawi, ]fl * Oa Drnn.Stirti>n. BrlV<wl 
.jAdu, Rniiu# C^minM. Sloh>r PitrlJi. Slp_ Ranhi. PIim 
u, Brui pvrul BrnL I'ulitBC. Oflin. J^nHara, il^av^ri. 
[Mf libanLaL Sf«trnal. 

Blc 0 «Hi'. U^lM •[>¥wL>i^ trtf ZD HrU. 
as nnit CiiQkdB. flM. (jhIm. 

LOAiMlO ELECTRIC COMPAHT 
8821 N. C^llamta Asa* ChlcMio^ HU 



pJi 

lUn 




New Scientific Wonder 



lOc 



J lor 
25c 

"Siiinr 

RfkVC 010 Fua. v.i Ih 

W(hHi. .=>I.|JW. «■ 

oi'jj'rt, Bh llaii,^, Jh 3>1Ki^. FPrp; 1' LCKAOE rsdlD rlftwni fllnii. plntiina 

WiChmit 9 &Dian "Veu-U IOb '•■n." 1 pKidJia alih ■uh 3*11 arSBr. 

mARVEL IHFG.CO. Pept* 90 ^ NEW HAVEN, CONN, 




-It attd r 

Y' v-'gei} 



vf ^ p\i^ 



££rm0 THE VEHOmMACHmeUSMSS 

LARCC PROFITS BEING MADE/ 



Von buy tnUrhlJiBSi and plars thniun tn »tar«S* 
liaylOA merchAeln Sy't or rreelptt Oum jicmJ 
IH'AnutB Uanl alloMr yOu from tgi SSflA!, 

prnfltl SlBFl wlta pni»u rsiHtsI iluMflff soArr 
tlnio A rouio of our mcchlnsi will mstae 
you On^PelsIty Inritpeoden.lJ' 

Wrlia for mtAloa seJ fuP 4rt*tts ittiy/ 
h*if ontiii) an., 
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DOUBLE A 



ABVERTISING^SECIION 






he Greatest Mystery of Science 

CCnpHrm<ni frnm P*g» 1 S 7 ) 







Latent S^eVelopmeHti 

...UJHOLESnLE RADIO'S 
lUtO (916 CHTALOC/ 



Motor* S 

Dritert 

Dtia 






TdutJilu ULl 
ai Hi a IIh T'' bjr 

ialjlk *^^4 D" aaaidJiit | 4 at*. 

OtwiIL hiikckL f''[ Inctii, r*', 

vtUlil. ft |1 p. *f 

■1-T9. A**rifi«d Mnwat d-|iKh Zfc t*U«. 

BELT SANDER $1.95 



F^n>^ InrladHl. SliiriiiiTi* 19 Ib^ I^k«. inTtnUL ■) -V^l 

vnai ftt Koekka, Aicdlu bclE^ i 4*^. 

■mdJuii] or tHk 2 . 9 c bi;Ii, 



WOOD 50^5 
LATHE O 

ITrt^-dmijr. f** ibii^I, ai>ciin 4 <i 
Imijki. 1 '' 1 ^'' 

Int 4 . j[i 4 kiK «s 4 ir(D*. 
Bfoitiaf'bvPFhir b' ■J'ii-iirt- 

•iNiunEthr lAH ■I4'4 :Il. S'j. 4 

Mtirwi ptnv Bari vuB .ra*kr|-p, 

i** !«■ TTPl- a-llU ji-iliinf, 30 ^’ k«*n|. k>> 



c-umtntF BIB# h knad. *a4l'-1. nPp. Ii1l<. Pir4n*. fBa-l 

k-' v-Typa a^aipu rmi , ' 

ipiii luH PkflB' at miqif Rud lalkwa.) 



^ - - r ' ^ 4 ; mat of RiMhlai, ^ 

V'Typa StSiaiT I'n^ PuLmt-^ |u iw liarpti^ll.. Ifr iitHL (jLik iilMiit r 



WOO-OWORKCR'ft VliE $ 1 ,» 



StiTWir riioed. [inM-kJiiil. CLraCult)' ah 4 
iIt AhifiiiH. Jawa, 4"' Iff 
opto Id iSbjpcilsir vak.’b.t; f |b- Ohl^ 



iiPiiH. Jawa, 4"' 19T ] £-9“', 
. dbjppbir «a4i.%l. 4 |b- Ob' 

II J«. bctfiBid: *ni fowblkL lIJn. 

Writ* for Ffh Llliraburo 

Fnw tliaeat'iira liaarrJbaai (W1 Ur* af ipliidl^ 
■ bacdt^ HHdilrf*, 4RiitBflL pnup- 

IbikiL Ikna ikafr* ami aaw^pmrJa*. Ordpi* 
Hfiml p*vBp<lx. PiiiH* M* [itt cmUBaBtal 
Uj B. gd|^, 

WRITE TODJtT 



Doublt A Products Co, lie^ Aich.*’ 



Jtui off thf Prti»* And Ti'w FREEf lista 
thouHindt itenii. Every l&t«t radia 
diT^'-eltipinfitC^ evp-Ty tdst niiniite improvo- 
inrnt. Newcoti weAm frtMti, ^24 lubns, 
piLrtB, lfit4p tonl4, aocfworirs. Rhi^pit 
wave, X'mittii^ diid Publie AddrcAs 
Dquipmrnt. Nuticiiiiilly ItiviiWii lined. 
Quality approved partii for conatnic- 
tina kita. Buy fmin the world'* 
Larfierl ntock u( /lOiml WHOLE- 
SALE FHce* Rnd save money, 

Sb/rrroom* at: 100 S^xt1^ Avenv^, 
Nnt York, ;V, Y.; W, Ptachfrer 
(Sf-H Athnfa: 54* A, f Rd 
Eronr, Pw+ £lS Cmfrat 

A'fltttri, U. J. 



Disc Sander $1.49 



Wtialeiale Aodlo Sertin Qi., Pent, 

?fl] Jmckoan fllrd., Chlojtn, llJ, 

□ Rush FREE IM pWSa CBtalvi Na. SO, 

QHend D4 w catolDjreitlmilvel^ iDriadJo uDotours. 



Dr. ft. A. Millihanf Eminent Scitntitt and On* of 
£arly /ncfmmrntM Vt€d ta Study Caotnic Ray 



tough alloy and llnod with li^ad, containing 
nitrogen under pressure. Every time a 
cosmic ray struck this ball» there was an 
electrical disturbance in, the nitrogen and 
this was measured. This, of coursej gave 
only the total number of rays. 

What good are cosmic rays? That ques- 
tion is now taking up the thought of sci- 
entists. Dr. Arthur H. Compton has esti- 
mated that if all the energy of the cosmic 
rays could be gathered twenty miles above 
the earth’s surface and utilized one hun- 
dred per cent it would only amount to 
20,000 horsepower. The atmosphere of the 
earth acts as a blanket^ and the rays are 
only one two -hundredths as numerous at 
sea level as twenty miles up, so the same 
authority has estimated that at sea level 
only 100 horsepo’wer could be found on 
the whole surface of the earth, about 
enough to drive one automobile. 

Yet cosmic rays may have a great in- 
fluence on weather, they may also have 
many other influences as yet unknown to 
mant for scientists even now admit that 
they do not yet know what cosmic rays 
really are. Through them scientists may 
be able to study the ^’ancient” history of 
the universe, and this means millions of 
years, Truly, cosmic rays are the great 
mystery of the universe. Will some use be 
found for them? No one can tell. 



Nuitic. . , 
A^eJnaB. . 
City 



r , , + , . , + StHtB a 













9 / IT. C. Simprnnf and wift^ M.iami, JVdp 



Paint at IntatBaciiari ^cfLOnn a iLiAtfp Orautn Aatvtt 
thm CalBinntt and Cant*r Colitmnt IndicattM 

Tank Capacity fn Ga/^orec 

The probiem of quickly determining the 
capacity in galloELs of a cylindrical tank 
mounted in a vertical position* is easily 
solved with this chart. To use it, draw a 
straight line between column A, repre- 
senting the height of the tank in inches, 
and column C, which represents the di- 
ameter in inches. The point where the 
line intersects column B will be the num- 
ber of gallons in the tank. In case it is 
desired to know the amount of liquid in a 
given tank at a given time, column A rep- 
resents the depth of the liquid. The chart 
may be used backwards for determining 
the height and diameter of a proposed 
tank of any predetermined capacity. 



"THEY WON'T 
PULL THAT AGAIN" 

Gentleman: 

We started out on a fast 10,085 
mile trip trith a full crankcase of 
"just as good" oil, and in 1700 
miles burned up 9 quarts of oil. 

We refilled with another "Just as 
good" oil, but had to add on an 
average of every 190 miles. At 
Seattle, ve changed to Quaker 
State, and after driving another 
2400 miles found that ire had added 
but 5 quarts or about BOO miles to 
the quart. Refilled iFith Quaker 
State and started home . . . added 
a quart every 700 miles, until along 
the road we again refilled with 
another oil which made It neces- 
sary to add every 200 miles. 

It is evident Quaker State will 
stand up from two to throe times as 
long as any other oil even under 
severe high-speed driving condi- 
tions. 

Very sincerely yours, 
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Chart to Figure the Capacity 
of Round Tanks 
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Care of Ivory-Handled Knives 

Ivory handles on table knives and forks 
should always be washed in tepid, soapy 
water and then dried quickly. To further 
clean and whiten them, rub with a soft 
cloth dampened with grain alcohol and 
dipped in powdered whiting. They can be 
bleached by dipping in tepid soapsuds and 
placing them in the sun for several hours. 



QUAKER STATE 
WINTER OILS 

Rctiiil Price . . . 35c per quarr 
Quaker Stare Oil Refining Co.. OSl City. Pa. 
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DON’T BUY 



Mandolin 




Don't buy 
O u 1 ti A r 
M tndoLin 
B ft n j o p or 
Drums, until you 
hftv« tried tbe 
BlinKPrlftnd May- 
Bollflp Oufftrftn- 
teed Marii' lor 
your Monry. 
WandDfluL, 

Atiap|ryp powirftu, 
pleamnfl tone. No 
equal in prior. Sold 
DEL easy payments and 
$ dny« Iroe trial by aU 
JcadtiLg tnusae doBlrra. 

Send for free oata- 
loR . Mention, iofttru'' 
ment wuted and ncar^ 
c»t muaio dEaEor. 



Writ* today: 

Siingtrlaad Musical Inibufncnt Co*, 
13£5 Btldcfk Ayt.j ChkagOj Ul, 





T* 'Phetiifnpb.T THiP ]wUvf Dajran wiml ft 

HniiAlUiLi'flity DiiabpjJi i.lIiaiip'F lAko mOTD 
klftUirAEMftllTft ia* D4ii*Ji. 

'YfV'ui' nPp^L At 'uwl M*. ‘Tit* Idas! rjuda 

EnUrwr |a ftJ/TOftfftTTO. W-™ -r i j-k' r Lr ni* ra- 
iJmT Al?i ftS.M_COIi- 



rUCTK ] nivnwlbic niri^F 

FMOTO CNI^ABOER C 9 . 
121 bal aaui fttfwlp Aw iTorft dtr 




ANY 

SUE 



bnnsT SEHsimon 

A PERSONAL ADDING MACHINE 
POR EVERYBODY^ AS LOW AS Sl.OO 

Hw ernd tfUhr*ni-Addt aod iubrrttcti*Cojnpwi-Pnvci/rqJ 

awendab/ft 

cir.1o,^ FREE 

mkm ^FULTON oa. 
Box TOBK, PA. 




BUILD CLOCKS 

Hull d[M:bi ui bU b. rrkad ia rtcTU — 
RDU rtfli iKaha SHft balldlai Ibna 

iftHtrllfiac auriu nkucu u inaaT 
niniv brkhb "llmr"' hwU utd pjliiiva. 
alimxi Ara-ptJpd 
fatMa *.rt .."i" 

CfUKII CLOCK CO, 




■UlLmhO 4, 



OUTTEJIftEIIO, WWA 



A BIG NEW WOOD LATHE 




AT A SENSATIONAL LOW PRICE 

Turni 1' DUmctir iHnErd^ftai 

K' Bsiwtin Ctntan 

OFFER 



ADVEETlSmG SECTION 



^ Tfne Radiant City of the Future 



tConCibtied from IBDl 



should have, hesid<?s, a shower and gym- 
nasitmi apparatus. Have a dressing room 
adjoining the bathroom equipped with 
closets and mirrors. 

“Have one large living rcjom instead of 
several small ontj. Demand bare walls in 
your living room, your bedroom and din- 
ing room. Put the kitchen at the top of 
the house to avoid smells. Have con- 
cealed or diHused lighting. Have ventilat- 
ing panes to the windows of every room,’' 

This prescription cannot, of course, he 
followed in every instance, but it repre- 
sents a worthwhile aim for the modern 
man. In large cities one sees changes 
which have resulted from the wide use of 
the machinep The ordinary street, former- 
ly a playground for neighborhood chil- 
dren, is now a highly speciali2ed “machine 
for producing speed traffic/* 

People blame the automobile for caus- 
ing congestion. Le Corbusier holds that 
the very same automobile can be made to 
reduce congestion if allowed to circulate 
in a city properly planned. 

We have carried the notion that the 
center of a city should be the busiest placet 
the “heart** of a city corresponds to the 
district where congestion is greatest. Why 
not, asks Le Corbusier, carry the main 
highways around the edge of the city, in- 
stead of direeting them into the center? 
Then there would be no congestion, for 
on the edge of the city there is more space 
than in the center. If roads are laid ac- 
cording to this plan, the heart of a city 
will be transferred to its borders. The 
center of a city is the most impractical 
place for traffic density. If we shift the 
city streets, says Le Corbusier, we can 
shift the traffic congestion. 

Le Corbusier admires American grain 
elevators and suspension bridges. Their 
simplicity, grandeur and truthful forms 
are in perfect harmony, he says. In the 
grain elevators, he sees the first fruits of 
the machine age. 

American engineers overwhelm us with 
their calculations,** he says. "Such men— 
Intelligent, cold, and calm — are needed to 
build the house and lay out the town/* 



Bureau of Information wiU answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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PRE5-TD-FILL. 

POUCKom^TOBilCCOr^^ 

DISPEnSER 



MFN f 

■wlt.ll 1 



! PItES*TO-nLL 

li'ilMcw t|ir«ttJy inla 
pLjIte alwhl Ihfi'f&urr th« iPNltifl- *lud 

thf- wi?rlt. No Wlistel Ex^lwivc" *ir-tE#ht fcJl- 
luri? kFftM' iuljtt«to lri't]3. E>QEn[f>eiiicrniiQiit 
nvttkva b*]« fAdt tu pip« iiiiolcH'T* mid to 

Plnri^. NoHlilrn [iJni ntK!S-Tr>.mj.. Whu]- 

lut hlE brnAli. BtihI. Sfr (ti tblii^k iif bru'itiiy 

(nvipaid. C.^rHlJl C^qpon Hanidr tlrrlrT 

»vu Roplj tia TOUT Gnl qu^akiV vnirr. M'lprf 
buk If i|iit AinEaHt. 

PReS-TQ-FI LL PRaO UCTS co^ 

3DD W* Adtrtt* £l., ftapfc. IQwChl^lV^m' SfUs Likt Bitit Blans 



Ready In One Minute/ 





fOIDfUT 



.WanvFd^f itew lUBi-ilakiLL* Fcldr 
Flat Huai. Mid Uh talUil 4nwB lit 
on» -mbrivlrt WntJ*n. or 

atiT nilbi+rd. parr|j>k 

|i»V. Fullll flut llll'l linidl htMrv. 

nidflf ruBDiat-bDard, r-Bdif. 

ATJtDh'U, Llfhil. Fo 4 -]^nFr 
Doubl#a ncabi/iiL stujior#, IVirwd 
lau. find]/ ^ tiM/ Rvb j 

for rkvalar. Lu» jirlni. FE£^ 
DAHE Dflrrl Ddijm vriEr (or 
PFr.ni: V\abI 




GIVEMI ■'AM* OAHS 

MivE^rti wunepctitHnit 

— if i/i\u hurrvf 

M^DCLIDERS. tSS.MiAtl. Uoirt. EB-2. CHICAGO 







For Economy BUy-~For Income SELL 
m Th^ rtFEt -r, EAffEO PHE RENCH kit 

} 



* «d nw sitti^ — 
I iiuliillf cHi|Sibb Jufi JfSjl 
n if IhrCailv OkT«i|! Kti 



NEW 7* «d 

ttdi Willi] 

A (iUSsTn 

Hiii] tMi A j TiJif #iLh nu iJibeii 
^et FREE^7-Eid|« lad-E-Adlk 
Scninfrim, 191 fklvfl Miitii] of Meckiiiov with 




f 

■ CUtcf Ofir. m L'DiiKilMiAt Twiarv ini Fnee Ktl Ofer. 
I BtifJiiBimdi Ml]^ ThiifVEMiliiiE | 3 j !■ ffulLlrl 




AnraCAN FllERtNCilQKlPV 



PHB-4P0V n. Jt«liNnd IkitB- 
CHlCl.a&. ILL. 






1. A H S A 

(Outtidt> V. S. A. fJ.25> 

4' Combjiintkut rio dnd tq^neiirat btadv. 
OLllr«|| b«uLli^+ pfni^ t«ttlq 

ndjiUCAbln so llwt vp ta 1* 

biBF tin ciEt IpJrir^ up to 2" by tiirnmG 
ptAClill. Bur. jKw Ruppnrt ftnct IpI-jIh ibljiint-^ 
ici4 pEitl^. liruvi.' iron raatitwi. AdfUMtabln np^ 
pljir fi-rnic. 

Ortitr now ar a^nd .Ifa almnii for caLalofr fully 
ilracribuir tiuAJly Ii3«r-prircid tMiiri'r CdoIp ki- 
tludi-ni; Jir l^w,. Drill Prn*i t$taDiii-r, J^LbciH 

^llB[ref , qtir, 

iCtaL FRonuCTt CO. «BA Ai. Paul *L ItHiMwhr, H. v. 




FOIL . 

bandits; 




THIS NEW 
TEAR GAS 
MACHINE CUN 

U£C 3 Dunc&blta; eR«tlV.ci. 
tear ffoa. T^vo shntA 
" «m|)ty a r^Kcm. tfhooli; 5D [Imra nne 
loiktintf. TBV IT ’i'OUTtBELF. Scud 
lor Jdpe. lai Oirer BuuXlct l>. 

DUNCAN CHEMICAL CORP. 

192 L«xintt<i-n Ave. Pfdw Vork, N. Y. 




STEAM 
PLANT 
ERRORS 

THE STERLER CO., 



Th(H bunklof utwcld uri'deuL rulHfi wtf] 
blbktH, ' piiHTia ftuil Lhn'orlt^ with Iho 
llm rlcnr cspluhalloiw of tho ballis 
actLolU. A .BTf^t hit irlth pfacttcnl men. 
SkR-ty dcEuandii real gfkiip- Send SOc to 

1S14 3Sth Aw.f Scatti*. Wakli, 



MAkE MONEY THIS EASY WAY 

PRINT PHOTOS ON CLOTH AND METAL <|»«T 

t| H 1D 



Tbd Irffcy'tJauBitiJer printfl any ^iLapaln^t^ 
tifd oh nay cIolU. wikhI or toBtkL WiU not 
sI‘m 3 i off. Directimii Ate ftimalfl. tme tattle win 
make flO priafft, Jfust pin a dnl]^ bill ba tnia kd 

and itart k fasdnktirift rfw huaiiiew lei your**!' 
trxtny, GuAranteod nr yeur iTiflTVpy bk^. 

FREE PhOtOfPkph lo Jl(inkn*c, Wflta forYour CbpVr 
CENTRAL OAMEflA 00 ,. -liSS . 

Z30 S, WAbttin A*e. Dept* M Chlokoo 




IT WASN'T ETHER 



I T was tke paralyzing^ combmation of rank 
tobacco in a pipe that tieeJcJ a major cleaning 
operation. For wide-awake smoking happiness we 
prescribe regular pipe cleaning and a diet ot mild 
Sir Walt er Raleigh T obacco. Sir Waiter is a most 
remarkable combination of sunshiny Kentucky 
Burleys. So cool and siow-burnitig it heals scotched 
tongues and nurses grouches into grins; so dc ligfct- 
lully fragrant it will make you and your pipe 
w’cleome in any ward or li>dng-room. Try a 15^ 
tln^ — see why it^s become a national lavorite.. 



SWffCH 






Of 



fiBW®. 



AR0II|4‘ 




ShokingTobacco 

PIPEahS CICiARETTES 



SIR WALTER 

RALEIGH 



FREE b^oklel IcUa hu« 

|iT irmkcyiFur u Id jiij-ie Im'n 
pw««Lrr; Jj.i.'^r Id 
|iT^j|a.lihA nrw Wrilc 
far Ludai^. UruVti a 

Willbimnin ToUarr« Cnr- 
pof aliuu , Loubiv LR'^ 
Ikicjky, Di pt. 



TVhfii luriHui? fo adfcrHaera p/eoje «ifnHun Pcipulnr .=l/eeftanfe» 
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ITT® III a. pr-id';:; f jc.ji tnd, UVI(k|1 A'l |li« 

Ir- PB-Fnc^— -4*-a Uj- le^v |dia4>: — ^ In. '(mUbpiI !i«jd>ibcik « 
S'i- ] T^lDfOl iillF"! — Puaj-f I'POit i4I |> nrtf-. i/f k>nd- -t 

i^rxhn ^ith: Fi.ivrr tFfil Dijdb JT=! i'sihlipil rii|- r^i^iin; : i 

l.idl''v:i In ire'll i'iiJI'1^1 lii>!i', T-^-1 huMpr; ?i tn.i'iilibii 
k PTilli ■iiU[<re«' ^iiii>' U ^ 1 Id U.JO-, Sriid wIlL '•inJ.i 
EIm. MdIqf & Supply Co.^ P*pt. Al« lO S. 



Now! 



A Power Feed 
Metal Cutting Lathe 



'I sJijirpi^ncd betwr-cn 2^000 ami 2n'tCX] i ri t _ „ _ 
Ixwu jiiu^vL-ra Liitfl bt!4yi4>ji, 1 cuvur u. Uitri- iLong 

tory of 50 miles n round bome tonm and have all the work 

I ran handle, IVith the Poloy Lawn Mower sharpener I can 
liandle up tu ^0 mowerD a day." '-^I van O. r^ng, Fmsn. 

Many other nien like Mr. LtjiDx are independent and maldnff 
bijt money in the fine cash bicainees of sharpening lawn mowers 
with tho 

FOLEY Efectrakeen 

Uawn Mower 5har|>etier 

No experience retjuirotl Simp^ put mewer in tho machine 
— 'the Folejj' doea a perfwt job autpmaticBJjyi in 15 or 20 
minuLea. Sharpens all kinds and sites by laetciry method. 
You get tl.OO to Sl^.OD each, for hand, mowers and $4.00 to 
SC.DO for power mowers. Investigate N O W 5 

Attachment for grinding 
axeei. hatoheto, kaives. ste., 
iiieluded FREE. Brings yuu business the 
year 'round. Small inveitn^ent, «a*yjpay- 
tneots. BesE season just nhoad! Write 
today for FREE buHness-stiiirtinR plans — - 
no obligation, no solesmsh tvill oa». 

FOLEY MFC. CO. 

in.C Fslty BulllllnB, 

11 Main St* N* E., Mlnnaapolla, fHUnn* 



W« alcg makt 
Uw 

FOLEY 

Auiomiitic 
SAW filer 

fir. hn-hi. litiiiil. 

RIVFlTTIlB dl»t PTT- 

Ceet Rurh CirmI br 

UVtV liDUO F1E''P‘*.ll' bIi II|I». 



FREE 



AGENTS —ATTENTION! 

Slrictly New, Just Out 

A Hlgh-Cta«S Attritcirlte Muchlde tUst 
vends ■ Fo^sh Clflarottv for Ic. A 
Vending Humidor. WcigHt Only 7 Ihs. 
Displays and pells two Urmods. Adds 
beauty to any llscure*. Esros large 
«mdy profic tor its owner. Nothing 
else like It. Se^lls on algtit to Restaur- 
ants, Taverns* Pcauty hops * Barber 
Shops, eco. You make 15. M oo each 
II5.0P sale. ACC dUlck^ all territory 
la virgin. Complece sample outfit 
Including baudaome aample case 
only fl5.de dcIlTC rod. An Opportunity 
seldom a Acred . 

Writ* st One« tar Ag*a tm* fropoMtllonM 

MIDGET VENDORS CO. 

Sales Dfv*, Gl» Buder Bfd«. ST, LOUIS 



lnforniatioH on any book free* Write Popular 
Meehanicft Prcagi^ ChkapOT 111 , 



EXPERIMENTERS! 



Tho New Skindervicken Button ! ! 

Tbcudnd. have ur)-cd rhe brlxinsl rnud-cl — npw- imprnvod 
and bsilrr than, st'ft. Mak. yt>iar liwel J^IiainiihDiiB. IJg^ 
twl-ovrs pt] , Ampiifylos blyitsm Mid etter wuiidetlul 
i ilfltru niBnIa. Ati amuiiil lavsqtidS WITb bun- 
dredB at mm.. OampEDlf liutrtLctbon. for DHstiy 

lair/ul and lail'r'mttEia .niuiLt ri^proiluf! tlan deness Hnt 

FREE wilb evi^ry biilton. 

Mailed postpaid on receipt of * * , , , . 

ALLIED RADIO CORP. 



MICROMETER BARGAIN $1.95 

SENBITTDMH OFFIII Tp READERS 
DF POPULAR MCCHAMIP* 

0-1'' MErpniii'C'Mr TiiBamror accMrstcly to cin^tLmuancls 
inrli. Easy Id read I Esay lo sdjuai . iDrlinlrd FHEE ii 
AT-rmipr eVOpBr i)u>do n>u| muIb'i^ rlv>iv Slid V 

ma'cliinkjl rL|lB. iiiBrlxi.n.Li:, EBJMLn:r and rFiwlr .bnn- 

nreds an BrcumEr dv^wiiLiaLilB luJctvlDrlrr. Hero k. Bn. 
ontAS-tmaiy td Bceurc ucs at a mnarJiablt! bsrsaiii prt». Bead 
tl.OA ±ilu> b -cent. pcMtaie tn 

^gd*!phFR_ Maehlno Co„ B 03 Areh SL, Phlladilphia, Pa, 

hnUtnoD ju above with 1-50; 1-20; 2-10: 

and 2-2 grain wdghti baao 4' x^^(4.75. 

Caiali>c v j| a HDO in uitja I iuBi ■>[ Bp)iarii tw 

Kfif ifir SO. CfltiiJiki [IfMof IOjDOC 
DftTBEE. ntr. Bad iDM atJoBlifie book. hb( fur Uc; 
WiidtHli! rri«. Lilt liHKI aj. lOc. 

Lahdratarr wiatsriels PDuip«nr, E* Tilt St., dilfape* III. 



AGENTS ffi GOm LDTERS 

For Store Fronibs amt Ofllcu Wtndowa. Anyone can put 
iihaoi Ob. Free siLcnples. Liberal Offer to general ngcota. 
METALLIC LETTCR CO., 43fl W, Clerk St. ■ Chicigfl 



COSTS ic— SELLS 25c 

Make full slnruglb. noa-cxUdcKtlvs, nob-ttiJlBnunnlilv. mlOtk^B c^lssn- 
Il 4 f fluid frpm t.h'nuynr Lr^inlala, Ic ialloh. ExclUaivQ terrltmT. 
SumplB 10c. f,l i<‘ra [ urti Frt^^ 

WESTEHR RESERVE-LADDflATORIES 

E6IB Usslisn Awnut Clfvsiawd* Qhia 



Eidtes 



tkeryDbe 



Sdls 



Sight 



on 



^AffD to ■brllBve Trtrtn rnu k« it— ImptMiiiibtfl' fo 
dcMinhc — asrnBaliabsJ tnysrery ini^ralion niakrs any 

.ixlMiii. In to B I Portrait tliaE luofca I e waa paLDl.e4 

oa Ftir^slain. iMdcBlructitJE. FvBiissiuif. Braaib- 
takibg lj«aut;r malcr. saW i»a Birb|.. AjtOPnaEiq 
rrpRMtrr — low srierH^hiab cooiniUalans— moattly 
bantu fhreki. Srnd. amuit and find cut FIlF'E bow 
and. istfrrr io mh itaLiiiiiJB and lot yaur aim p<3Elrait 
withou.1 MMl. 

LIFETIME PORTRAIT SOCIETY 

&Bpt, im, lOlT Tvana Si., Cincinnati* Ohln 



Pider Agents 

Ssicvt ttvm meny etykeer CE»{ars and siseS of 
ii e eil Blcydea, Msay mnmt improvenbrnto, Ridsud 
exlubic sample RANGKRi add! eelu* mooBy* 

Dfreetto Rider J 

Mrr^fs rm Ill.tS ^ 



Write up 
led^ for 
freecatHloe 




Evert/ Waati Craftsma n ShnultS Have 
This tao Pane Baak Na.B 



Mill 01 ijpautiiiu tnmpp you 
Clin inrik ':5 at a Fraction of 
elorc ctii't. T*f?riL THE CR.\FTSM\N new process of inlaying. ndKiittR no clamps for the hnetit 
work. Hard lo Juid. rart^ Rniiiia in u.tl w(iml in chiding loT^ien hjvrcl-ttk-find c^ibitiuL lurtlware. Lists tiiid 
illuslrntein Ttl blueprints of JicroU pd^tterns, 
inhiy t:i.li]o trip's— Kit*! f^ir inlaiil art bnxihs, 

pliupn.>s, tray a, boon: end**, ete., that nnyciiMi a.m - 

'ff'i.tl liifs.ki" — J2 pBEfp.’s in colar. £721 Rrt3Fy StfCetf ChiCflgO 



CRAFTSMAN WOOD SERVICE CO, 





rujr'uirAK 
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to PROTECT YOUR IDEAS 

WITH A U.S. PATENT 



OUR 



BI 6 



BOOK 



TELLS 



YOU 



Tft« tmportUM* of Qvl«lt A*clan 

If you have a new idea that is paten table— 
ixad want to flerunc for yourself your in- 
vcti tor's liole np;lit to profit from the idea — 
you can't afford to lose time in securing 
the protection of a U. S. Patent. Other 
inventors may be working on tlie Eatne 
CLAUnxcR A,o'naTEN itlea right now\ Should they develop this 
iuik<uit4 px(«ai AibvH7 idea and file patent application before / 

you do — the l^unien of establishing 
priority w-ill Iw upon you. Our Big Book — ^'Patent Guide 
for the Inventor" — ^eill tell you the quickest possible way 
to secure Patent Protection for vour idea. SEND FOR 
IT TODAY! 

The First Important Step in Securing a Patent — is 
to obtain the ser^icea of a Registered Patent Attorney* 

TJie U, S, Patent Office advises that you secure the aid of 
an experienced, Registered Patent Attorney to prepare 
your fttfttementa* Ei^tablish the date of your invention as 
explained in our book and disclose your idea to him in 
correct form. Ho then makes a SEARCH of the Patent 
Office Records and reports to you on existing U* S. Patents 
wliich might bear on your invention, giving his 
opimon on the advisability of proceeding and 
filing formal application , 

SMALL IDEAS MAY HAVE LARGE COMMERCIAL 
rOSSIBILlTlES. Ideu do not have to be ooiupli coated 
to l>e prontah]^ whoti pbleiitoU. Ttto and, lOo ptarea 
flourkti on &lixip]e pnlenU^ protiucls which 4itc ootu- 
HierciuHy T]it zipper. pui, thunib tack, 

pnper clip, collnr biitton^-Hxl] nra eiTnyle yet feitiiiliar Ln- 
vetitJona — broucht tbeix ioventore riot rownrdBr 



FKES 4l 

l**YcntlQn Form 

Uic our FREE 
ord oi ijivcntJujiD^^ form 
toiufiiliit joLi In feCOrU- 
liv Lbcil«i 3 rjpth‘eout- 
lm« of vour M«oo und 
tnwtuSUih the Eittte of 
your invotitlDn. With 
ft yon Oath DijalicAroiLqh 
ekeicli or yuur lilea and 
hove It irltncMerl In A 
aumncT of value to you 

on cvIdEnrH HboLilil Ac- 
raddoji luiiK] 



CLARENCE A-O'DRIEN 

Zr Hyman. Berman 

RSetSTFKEO LATENT .XPrORSETS 

Mi* IT.S, 



70-11 ttiiililinfi 



Reasonable Fees— Convenient Terms 

Don't worry about flnancea. Our fetn are very renson- 
abJo— we ran armnge cqn^'eiij^nL terum al puyntont. It 
u our tiOfltam to diente to pay fur our Aervicre in 

infltAllnienli aa the Applimttuu |>roKrc«Rca in our 
Seo our Bif! Boat for feea in ebtninmF; Patent. It 
ploina our arranfreunnCi clearly. Send for It NOW! 

Request Oitr Book -NOW! 

Know exactly wbat you ahould do to Becure a rutent — 
what must be done es^ery atep of the way — how the 
Patent Law pfolecta you — what we. ag Pntebt 

Atturueyi, can do for you. MnLl the coupon NOW. 



I 

I 

I 

I 

I 

I 

I 

u 



WASHlNG'TOItf, 



PIphjJi^ Bt-mJ me at once your Big Fn-o itisok. 

''Patent Guide fof the Inri^niur" and your Specially 
Prepared * 'Record of Invent I on" form- Thte request 
docs nut ohlfgate me. 



Name, 



Address H 



{PJeiue write or print plainly]i 



When icHftnff fo advrrf fieri t* lease PI Cliff On PKtpUlttr jlf Ct'honk'i 
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Do it. But Hejis. a is 

k ni^ 1936 OFFER 

‘^WEAR A WATCH 
MC. OR DIAMOND 



Til]« ] BfE«t S«?d cntBlDC iTabtlKht'd 



.-j UUUUL— r 

1 -f In Arnoiii^a. Dvut KW llju^ltrwltiinij 
^ In Tint umH 4»lani, Fur (ir? yuan luud- 
r ^T 1 p AmuTluafi aeufj CEuLop. Uood 
f Chuiyt, None bcttur at iny 

pricw. Ov^tG< 4,000 EQBtunK^rA BEva 



muttfpy UntiunFly 

vis V special thial offer | 

I Hi Vih of Hoi^ S«n- 

•«tlon TatnAtQ, **Kina nt thft EeHI**/' biO ' ' 

Milld. Kfcrtf^t ruslatEEit. hoETT 

j' luWor. or J-KffletMla irii' How P« rlo«» C»l»- j< 
bEB*,£ArU(:istof nil PoundTicodn Maturu 

II duyojft vrrtiKOwi’iitht'llbF, .Tr rf antp r £ 

fio wf'fj* iFDffoptd for ■oithi'r ore. -or 5 e Tor iB 
kigth of thi' 411 : pOfcloJ Off Era. Catulf^iJ: FPEE^B 

Rp H. SHUMWAYp StEHSHTA^J 

Boic 431 noCHFOnp. ILL. E*t^ ISTO^ 
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tii&nirn 9 AW oNLv 

Mail AmjiiJitg Bir^aln £vh Ofttretf! 

Cumpiim vi1h F/uit •rt-U tur iuati’i' i|ii 2 aiii ^ 

ihr* OTLct. Iilral Ji>r I 'b «ir liiFmit wnflfhiii?- -L • 
ll[['t?l C AJIfltK* — 1lV^■nl|»'^ 

bruau lN 4 Jlb<.v (.^V-iall li-Ltl.l 'J i:l|., iriUlb K Jfi. 

— |i Id. ItUilii wii'j i ki- Aililni a-Uvvr 9 tt*l BlaEv 

i^bil-|i iiFag 1^ Mm, J'|u~f J MaMIt.lT"''- 

wJiti ti^rigri £jiiJ iiiii ‘Til li[)£h riid^ i.if Ijv 

nuuiu Ibp c-iiii tii< iiMF^ fur criMdinVj 'TL'n^L 

aAtKo'^Ed. MOTOR % SUPPLY CO, 
tPppi^ *J nJ g. cintfaw &<L. cmcEiip. <Ur- 



thp jjirNl Ebi rm^iblF III 

iriiiii srA'rn-:n 

TVII AT 'riTK RJU Rl- 
HfV;. hcTAiiMi- pflrh 
WiiLtt']] a.ln:l iLtElKUTifl t^-he 
art n't n Halmiiun bc]| 

D]f«E'H'Y’niU, J 

fiultiiin Priioi ort NalMtiaNy Ad' / 
rrriiflird IVpIc^pi, DUmon-d Ringi ^ l| 
amJ Sillier hEFB. /' ' 

WfmT tn (I Fieri MfiH-Tuilly /■' ifl 
[H: vurt.-^eiF wmrhei. iJlfl«iij'lJ(ll4 }i 
iifhd Flh'eirwjiru ciJlrrod at Ji 

1 ’ d.;£>-' 'Fli - S li Tviri if F'-Pflpait^ ; I ^Arv. 

■ !■ If Ti filPy 'F ■ l-’lu L^Kr»|i I 

\ ^Drlf- . -.'Ff HiF w iHd. I 

iijid ii-iw i||ii n orfpF. I 

Srnd for Btiatitifut ' 0 

CATALOG j 

M'rii^ ii'r^ r ■= u. vMti- Ir J 



$ MONEY-MAKING $ 
OPPORTUNITIES 



Ffir than wtiD utnl If^Tsa Incenses or naiut leeh no'^ loccupittENu. 

Tbi> foLLciw Lnir wothBblo, letitpd pluns aro udJipLatilii Entb. eo the 
Dcrdfl cf tbe eotincry ur nt);' dvekler eltber fdr lurt litiiB duTel^ 
ounient or brlEiclinil income taurcfr- 

itlFYrr; Idea ££t Innh. in these boaka has been cuied by olbon 
far prunt- ThiiT mro wrll WurLh your CGUnIdrrBllua. 

Plan Nb. I^IED e Week «'ilt| Cnr atjd, CBtiiorn, I'lql O. IJoli 
trllB you how he taada E dilJy ETUEtie of 111.30 iunfliL E'rJet 
li.£ 0 . 

PUn He* 2 — Radio SeDlcJni!, Let an upert traf}) fOU hffW lo 
earEie ]n IhLs mboey makiDf hueineas. Price 14 . 15 . 

Plan No, 3 — RrfrjEi'ralion See vice. OffleiaL mabuE] E^tyTcni iU 
rnakus. Good aerricc men are otfeiled. ITii'e IS.IMJ. 

PIkn Nd. 4 — Autenmotille Itedniiihlnr. Start e lUrratlrc bual- 
bfcflB cl FGUT own. Fine pouBEbilftieB hiTte. ElHNilJent n^ in- 
BlDJCtlub buolL PtIce ll.Gti. 

Pitit No, B— Oulduor OtitKirlunltlrB. Tka ral'dnc of hdieU erF 

cliJr* bLrdi niHl tilunts for btoFlt, Priife 

Plan Na. &^liD.tiDa Moitry-Maklna: I'onnuliui. ComnlPEe In- 
ktnictlobi for ibe maklui or i.-ontmodhtJ&i «t wall cost ifaat may 
be iiolil at i ]jan(l»OFii pr^tlt, Frier 44 . 019 . 

Plan No. 7 — Ilow to Makt Money at Ilome. 100 euceessfuJ 
nfiyit for women (o miike mont-r. l^ice tinfl. 

PIao Ho* I — kind Civil fierrice EiamElm lions. CoTrrInir EteEdy 
Qoremment 1 dI> 9 . All types of iwItlDtiB. Ret tar bUnlncie ineBiiH 
thdUuDEla Of new Jobs. PrctiETO iiatT by Bfudyinfi tbja acw IkhiL. 
FrJiMt S5.00. 

Plan NOx fl — ^lablnr raijJtry Fay. Tbo proper brsnlinK and 
manueHient or fOn»ll for lllalirr enr rirodurtEim. Prlc* 42 . 1 M. 

plan No- — Pur F^imJar f^r J^reflt. COnipJcla InstJrUrriEmji 
Etilt OliAble the bt^Jtinner fg aurceed frOlU tilO £tart. Prlct 

Pill Nd. tl — llibhitji for FuOd iDd l^'ur* A compiBla cuMo to 
the iuCcevisrEiJ rcEflnq and breeding of nbhita. I'rlre 4 i.NO. 

Plan Nd. 12 — The Frog Induiiry. Bhwld be coiLsIdwHl nwjfa 
u a Hide Ube Umn aa a major means itf JnroiuE. PrJee t2.ro. 

Plan No* I a — lien' to LI ye on a ^LilKlitence HameateEd. Pacta 
and npurci eu hen oitc family Hrd frimn the city and foiuiLj 
nOruHtv nlld Indritt'ndcnre, nrot tiEQ, 

Plan No. 14 — Auro ^errlca Shop ManaAenicnL hfonpy-HBaTlnR 
A nit bLi.stneiiE-prnduH.'lnu bicAR by I no tnen wtie knew just nlial 
ia i.-aaiTit Idl Ig a iTToUtalilB Evrvtce HhOo hURlbcEL I*rLce tl.GQ. 

Any cf the ahore maUiiit iH 9 :^i 9 iid by^ri roccLpi of | 9 irlfl) Or BCnt 
C.O I), ApywbBFa In U- fl- Fay iio«tBi 4 tt iirUje and few cents 
tKwaitFO. 
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Roam SI 6 IDO E. Oniarlo 5 L Chluffo. Illlinals 



SANTA FE WATCH COlrtPANV 
2G TtiDniEi Dlda-T TtpcLa. Kan, 



Wr fciy QL n COLPaaitSTEKLl Nfl STLVEH 



eiur “ "'"v- tai? M till. IV^TiliiTT niiirlDWD CF niWD.. K>44 Ibl BimBl 

inw pfW. .yn SLL'yjF^Hjym njiDEktrj rnoyi this ad. 

ACTUaL PLUCntlHTl itmiv IhrtaiM uM PI—BBl Hi nai 

MM'I Tl- jy, m: n IT W 1 s oil ri.1. sff In. .h uh. ttiiH i:9i umlM EimE Eer9 . »JO 
rj[-TCIlW]N-nMrLL. BlJD.hUb. cynrBWFni>J^ipil:^w] .afi 
S[| utl n.io. FVTrlE W rs^ pm ill, Jb. b|ih. < ilFLMuB myl«] 7fi 

bTrJniayiMI. DlD3^ll|,nMlD. >Ll<h. ttalB.dlBB»tFr«lUTw|»ri].. IJXI 

M.^allMO. LlQIlTHOPSiL <11 hu JiLil,. UdIcfiiI . I.Hl 

htr^l M-IO. AF,^ilTl;y fFOIL'KILorKtfi. '>il|h. InmUr. CMb ^jfIb], ,iO 
flPECJ Al,r A S Y a I3F A Hf H' eTjO XTS^XLY >] Jm7 
LAWM— FAIRY TALC FISUftCA. paiTCitliB lAwwA. W hMAI DbE4-Ii 
S- iJiinlbdi'F., ilclia nd Poir. BenbebUFt C^liI. Pui1i':]i juJip Gifl. and Jfll. 
^ UitlD Qo-I'ffp, P>3Pit-ln-BoDla. JilJine NduiL iV^r. Pvlu. Tam Tbi 
I'Idfi'a Sf'ik, pkIi SAd. 

{XiAb: Cdnr imiaErjnf'at Enr'IiHkd au ill rHiltfmETnir*fttr^l tf? nodJ 
jin «PC$lALl AHV 9 OF THE AROVi FATTElNl, fl.OO 

Dm t>u1^h SdurtAbtiy tk-anhip PiiTi^ri* l'J{.y:l£ witli m^h, erdi^r. Fof 
1-1^ GA t Al.ElO Ji^ufek Old US bJii. B.nd.^iyi>i'liiu, ]br. 

HhahV M.0C«L <5Qn CVggl. F 3^ a03a.W. 01 fc.* Wh* 



lia ^iiE'r. Uil ILta Hiji*rJa<a nulti!. You dr npa|l« 9 JiOuiLl e hs 4 ^[i-n 
■ Iniiai |b nuiuidcd mDlnl. Inakidn p*hii* far aohiTinl: Uid fiui cnjilivi 
■Wid SsJWh piottThiflllr i:in(ini.i#id. ttl .CS. tNi*-™'? 

A j rtvniM- of L". S. BuldifiEi 10134 «■»* 

0. &. MiMhlsE Gunircrm. I~”" 

3 hm afwm «| OGd buEiit 
^^nHT^n iHjn. l»iiLMihin 4 BDEnub* 

TVVt^I^ t» 1 j& 0 .i. ClHiH ol iRfll 



CHICACO 



Dae trie Arc WtWinp 



tH MiiHitB Car WacMi| 

I I O M ONTH1.Y 
pli. ijan- 

S*TBP |.aa-lhiidi» eIpvi dwp 
bc'ltfr wb. BpTtDn inr 

iw |[. Tit>t i>ul ind 
tilil ad, itHUB oI 

IhlPlT-ili 1 1* „ _ 

HOBART BROS. 

L Box M -£41 

p TROVrOtirO 



■ Hr, fiiHirT Charflm 

ONLV 4 iq monthly 

t>tn JSO Ir-l IM' mnnHi- 
It T'rnfii Ht h.1 bb-rhFT :rr. 
Pall your ibep akHnn 
f'rmpi-EJtiuii. CbEm ibc- 
I hi, liBI. 3 fl hilf-— Bn 

WtliLvn tiiRIn to NttlrV . j 

HlmniTTH-fulmL T,y Lad- d 

Lb-; bdllrry r*alt*n 1 
Libr 1 -.j Tty| 11 bill ri- 
pr-a^i ArB dvLlD.. 



lAlV HOMTHUV TIRM4 

Tmj i;i.a»ni HOOiu-MlID 
umatLLjr efoIU-ub fATHB 
.n4 pltavai »pair mn-k 
. Ll1i^lDi£btWd AK-Wfild-* 
iiiV . Kuii»!rinl«*perN-iii* 
rnuulied . Eiarl rir. Emnt- 

ifiii^ rw Wli.4 Jrf™i ae 

t>iyii Ttbit — at iHir ni- 
EiFri.« la ■pi'i'fe 
tiiailJiil BbiLllt. n'rJc, 

|nr jW li.Di’. 



MONTlIty 

Yl'b d ilile- >ju4ii 
brir-i* bjiiin'.'*'i rkbi lo 

7 iLr nL^iOt . Zl Iia [’inrllll 
I'-.iij oli, P'Ut 

IMT fe Lt L'p»i’'bl+ 

tl.fll' . m-w-Ibf, 

fiil:= Baicii¥iitk'. tier 
Jj; ■ T'.| ErW nUb l*t* ybu 

■ I f, pFll^LkbU* it dMIL 

b* h^jF' : ■ yau bdy- A*k 



I WANT EVERY READER 

of this Paper te have a copy at 

:&Mn MY BI 0 1936 CATALOG 



Uteti Hake Your Own Terms 



MAK£ ^QO TOYS an Hour... fur Each 



10 D^A kie tc U MO tKVESTMEHT TERMS Wa££a 
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^ Pistol 
Cigarette 
Case 



DHtlADCAST fimi± -an triApunl 

Cmnlrf (hn'il*rv ]fuQFT»iiioiBl-’- 1 »iW(*»n'^ 
ItiuUi^tMttiAntB iJUDi mr pvl <>r luM)M 

"Lnj-tl wliiT' j™ii »nd 
rrlmilj. ■+WoridMkh«’^T 51 »dB. wp«rl».’lj^ 
BitAcbiHJ in ii j^Uy * 
Toy. Aik pat- pn own 
priim* ml biitn«i pjiirtLtifi. cLim I nr^W 
Uaj^Ld iii fun| I£u 7 - 

td vuvriiioL . 'VjJt ' 

PRJC£ 25GP0STPAlD^:j^ 

I Dlinun 5 imith & Ca^ * D j 1 1 ^ 
Dent. Ksa, Piiroli, 



IL IniikB llkr • 

gUn If ijcdidlr 

WBB it bul. It ^ mrnle 

rJrO Jv -« niwul L' j ■.- 

'm w FAttflCBpe. 

Bi>rrpr Idiui tba 

r««l thine; ■” 
bnnj KO 4 ‘sB-' 
nerd ax?ottntpr. G r » t rm 

Tjp- ' jj p y T frketiilii, 

wjdtfm Uid PnH 

the trlf per Uid Ul* «lld^ fllM 

'T'i>nn . iltrl opl 7 Hr tlMl- 

PRICE aac Ddd^ 



CRYSTAL RADIO 25e 



Tula la fl rwllo Ib Itirir, im !t b tswIbiM' 
tn FBli r*rFt>tnie Vtlii It plnaD wilhlr iS 
CLklJea of ■ aiKtlan i or op lijfi pil^ce 
^ 11 ^ 44 ^ eexn cotidlUoafl ], 

AllrognM-d 1 b Bn B«rlei 
A Bereh'^TB- Cutnpl’rl«Eji' 
u«i wtipd. 
with «(I 1 ^T*BI 1 MIUVD 

rcv*Nl, etBjHi, Imb*, 
rtf BMl eon BEin with 
• « t a VqlUBF, 

ELoc^C^le? i^JB.rB.n> 



DANCING 



RADIO BOOK 



thLia hnir t4inBka Ibbthd- 
■ive ceraCBl iBiB, aEMsirje 
mfA^ rtt\ r?rt WBv*r^lvt|.ai 4 n 
uBt nrvlKi] ita.tiii 4 U, 

ea^U. atDn 10 ft, piid,| 



TELEGRAPH SET 



A Pd-rBiB ElBctrlc TbIb* 
nni(ih Set rar -onlT tScI 
llu Lt u ■ DTlM-iMB BBt 

Br lanj p^MHBEq |o 

frindfl lAftadltlft Btid ^ 

I. LoBrn 
the ChIb bbbJIj uid 
ftwCtljE. Bb bd. ai' 

q^rmtor. U.«t. J^- 

aouAdet. mairaiit^ ff i 
atd. aiQinitnl an 
WnBaBd bBBa, ff ^jL 
complatB with Jr * 
W««l«ni Unica fff 
blankB, ccmIii' Jf / ♦ * 

Bod InaCrDf- Sf_ " ' 

tkici . rwHth ■ MI ^ 



Bfl(i m*nr uthBra, Art P-r DABf 

niii mcft If ^nti ipQatftibd. 



BOYS I 



Pitp a tnal, «UBa iab 
ar aritm hnrs . ]. 4 riB a f 

r/W tnil riK3|.|fl4 iBBclvBr, po- 
IkBiuBff 4rr fHinfti. Th« 

''^ If r Ai T ra ■ ■ A 



V / liJ lb IH M 

t/ i 

/ / UqvI 
^ f WF1I1U jvn^^nr 
/ hr V-¥ii filh •!«* 
/ iBDulll MMPM.'fJ’' 
r Uitxi, Wli,4.rM»r 

.JLUS 5 ?Ju,e«ft 

i*tl>. '4 um. K' 

LIIMP PBlCI ia«BBft 



iL llttl* IrutniftiBfll. Fili pp 

Af In tsi« iBMtlh Brdfht, fii 

■f ftittl alv^a tm: Bird ^ 

W CalJRi aid. Aapoaia rnn 

itfla K. Haver fallft, A 44 
M|« c 9 ^-eaa on Vomriloquhni 
fotathar with IhHi VvrtlrUn, AJ| 
loe only la cenlt ooatftxld^^ 



JU-JITSU 



DOHT BE BUUJEO 

TtiB Jb.DBH.HB .art of BBlf--dBfaEiB*... 
Hav nadiH^ □! Bftock Bod d<p 
fBiiaajua eiBnv, IUeu^chI bq i±ibl 
V gu CBunqt 1411 ^ uiuLinitBiul tBHiii. 
[Mb falll "ith ^rowB, 

trri»t lockB. bWJ “™F, flBl«aBB 
Botnal ravMVBta. BtraftKllnj^ orm- 
LBeBB, BCiBBOni, BpIlCi^ liuBd 1 «k, 

holdlne a mien dawa dorilila knaa 
^raw.Hth'k iBtTBfk.rufBiuPBoaJi^t 
fcBUfa, ana bBnd thrmt erip, d*' 
IbEiib bcbIjuL t¥VD mb BUB ntBii. Blaine 
aril CJirDtr-BBCFat tiviiHib kDOcjLBU^ 

■tBTTB pln^Bil, tJid DUJBBirilllB [TtJh- 
PTi.. UBm In pn| 4 et y«m«tC Em- 
ftsr iJI dpmmBtBfiCM <nlh nakura-'B. 

Fear no |HBn, euoi nr 
knirifll ^'Sclon^ft nl Jd JItlU" 
(Mlv JO COdti taOktnabl. 



LEARN TO VAMP 



BLANK CARTRIDGE PESTOL 

25c 

50c 

$ 1.00 



l^rHB a aw 

mndala nniB V'' > 

a D d $ 1 jUi 
W aJI aad aflac-t" Ije 

Iva. Paltniltad. ftfta' II jWV^I 

laiMt rj-ijp oi RcTolvr 
xTi AlkL^anuicr al'^nv 
wME rkrar-B a hurclar. 

Takaa QCal. Blank CartrideeR nfilAin.- 
kbla rrETTwliBrB. CJnaC. ceifti.-liDa •- 
patliit Iiujie'Ibji. Er>ni'M,nii«. |la¥B II 
Irlnff BrauDd w|L(iCiDt dr^va*?' at^ 

Ufhtrd Id ntbo; rrvalTata. Initnf 4 ir 4 dl 
of Jolr. Haw Ya«^a. nCniia work 4 
Rtaniiia irlnlLUl. alt. SftiaU at<« 3 K. 

Madium atro B 4 <. [ 41-^4 all* 11 . 40 .. Rtank CIF' 
friiieoa $J )4 iMr 1 «. Koliter IcowAftV l^peE 5 D« 
Stilpood bk fjpi-aaa ohlv, not tir-avun. 



Uilaf Id [bo act. Pried ISc eacli, J for dOC, 
per dai, Sbippari by Cuiamaa. Ihit Praiial 



LATEST 

CATA|d« 



An Electric Train for 25c! 



Electric Train Kit 





III NllM KR 

Trhbr. I. 

br&cil ITvJI^ 
U E li - 
iTRI'fe^’d 1 » 
P P V ¥ I 4 I 
r q 1 «i r i , 
Tart.. It 
iiRo lypiar 
!|v"n TIi”(»[ 
I a r R o 
I r D I n I . 
N«.|a p.. 

tTR-l:!i r.^ tr? rnf.-tflnPta — Mr i'.vJnjh' l[»m* nn nrj- 
<nd' T* .c n.qtJ' 'jri. Cfl two -’r ihraw f f ■h.rni — tliT 
i -.ii;iF Aii-'-j Tin-atiu.^ PflkCK, CQM^LftC f$e. 
ptin llhi Bfrfctexa BMl aacklBE. 



ROCKET SHIPS! 




anriL^d, 



klndi': rocket, plann. Ti^kal cbfi or nufkPl Loate. 
ChtiupIbEo l>3anj arc inbonk fona.JCGckatarwiB Ira only 
mh<¥ut. an hivr to hulld f FEuq laBipaBRlre nutorialH ob- 
lalnable- aC ronr drofniat or rboDUCBl puppl^' compaDr. 
Will ro far b 1 hJeJi apood it IVtce 1 Dc ^bCpbIoL 



5 ^teo bitn th« 
future with ft 
ILh Lot.Sii 4 >ftr 
j iiur ft w tt I 
Buck flonra 
aiLil tlBib 
CorEtan d 41 ft 
tbfttti . ttft can- 

turl rtiftha«4«r 




Bin. Tpf Haiiuwi la DK ITi 
LaU^hT RLDBW EdsDliriei 

cijuroc br PtoF. WIIrob.. No- 
i^Qclal ftliJELtr naftdHl. Ua 
a bift F 1 r KfErrbftdT^'B 

L Iftpplne.. THa 

L toirn u 

ottt I 

fOEt 

tda ftdoro It 
Jne la °ot do 



hfti a 

. Bftftt 

luftB w|tli >mr 
DBhftHRftl LoV* It. 
IlHldM, 

,^_ ... il¥ fhvlkofauoe 

af>4 aritf-rlBtiiiiic’ oBt bP ftlao 
KmI tb-clrine okerripft for fnak'- 
IfW lit* Uieba. .mpplj htritlir * 
■-■linDeT"' fftftlJne nuiHRft In tha 

wliftlftpodv, PromoloA nCiMElHf DB' 
turB'a way, wIeJiouE pUlB, liMifti or 
dLpUtie. NftitdaTB Bftj ; '''. .Womferfnl 
Ttiftflh ywi for iMldkne lap 
dftftrihB lo ftit' ftCOftEnolllllIDflEltB. ' ' 

PRICE U CENT! POtTFAID, 



•VJ,'* tap DANCE 

Whr aniT tlia ftkftF rbrlb™ 

and fMf'iQktSnr erm-* of 

LAi- t-w. • ■_ B.~_b ..h-lB ■ H-r-ld—L 



PRICE 

25' 



ELECTRIC EVE 25c 



PHOTO-ELEC TRIO CELL 




^ 00 /lS 

OPE// 



smj 

ms 





wmows 

mr 



-Ph fttDfcli- -Si oor nf Ihfl Tafaii rb J ■ 
anIlflE? dbaroTBriH that naa InaDr pnrCJIrftb mbi. ft 



earaire, window. droPj Inrei 
nr alarti b. mDEor. aU'. UMdlK 



AbpIi of lleht nboni B 
llghitj aa <^r ntr. rIoiib ... 

ftlT lal«¥EBlDn arti. The mlrarla with a mlllloO B bbr 
aipcrtmcntsr, P« Inomtor ibdeI who liD'b^ 
wlibisnl. Uila wbat odBlRlISr noroLtr. Can a 

to a MID RD and dalijrbt OaolH* by craablnr .. - 

fnpu UtfkCft |o all. ifiHTTP bane, with a SbrIi oT Mant. 
Ic Ivft, only 2Sc poaipaid. SuMfiftnaHiwa 



tuftlid t'R 
lift ihaad 

[Holrfa by craablnr fteClil 
rp bai 

29c B4«Tpa 

KlftCirlft iMiiliir goal Icy. ^cbmIr 



ELECTRIC MOTOR 




An ClFCtrle Motor lor 10c. Soanda bIihorI imbRlta*- 
aUlft blft It la [Hirfftflly tma. We load all Ih paru 
bftrlEftd lb ft )>nat bok, With Tun inntruirtkma for UBRn- 
bllfta'. Erribtilr at nH puCtinr it hir"liieT--it ia TEJK. 
TRitiiR li'itt a irUI Tnlndlva. And UK DCiTI lan't ft 
RlHwdyl ftttliR on B Nn. 4 ar BknilBrdrr ballarr. You 
^F| iFftro hiuiDW Btxput a ■riiptrn' Id 50 knltiuTftF tbaD by 
huim i^r fttiidr. 1 ‘qrfDrm many aoral and Intaraatlae 
flitxTirhPliTa WKb lb. PriC* I DC]: itOklBirt SC iXtrft. 



6000 Rcwiutiflnj 

/wr Mmtitf 



All D^rtti nec' 
•UAty far 
ONLT 



RUNS 



10c 



■OH 



NO« « 



DRY 



BAT 



Sc exive 

(orfifte^ 

y. t-I* 



TERV 
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POPTOAH MECHANTCS ADVERTISING SECTION 
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Ing [VlrilarT Hpverultig 



' X 3' Vfirkiilinli' D€'tirh witli t lMrl3U»n l Jil Cau ii Ic^r^Im I4 Ji.p* ftcvcr*- 

isi^ilcb nmJ BrllluK xlLOh'Ji 

f/ifn, 17 a rjifriiC/i Jut IJ ntfin f I i 1 ) 
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SOLrm BEND LATHE WORKS, 

901 E, Madi»ii St>i South Bend, [nd, U.S,A> 
Pleue HOd th« b«ol(trt« cb««k«d l^low: 

□ “WtHfltakop" CntAluft No, T5-D» 

□ ^^HoW to Kun A Ldlhr'^ 1^ page* 2^- 

SEaq of Idithci in.tereitj«l 

Cta«» of worh-.„^_„ 



Addrm 

City Stm i-*- — rr- 



'T'HE rtetu J936 model 9-incK Workshop Latbc swings 9}4“ 
^ over bed and 5H over carriage. The hole tbreUigh spindle 
is ^ 4 ' and 'Will accommodate collets up to capacity. The 
3-foot bed size takes IT' between cenlera. Screw thread 
cutting range is 4 to 40 per inch right or left hand. Ttirziiug 
feeilK us line as .003' are provided, for. Other bed lengtfa^ 
avuihdtlc aro 4 ' and 4} 2 * at slightly higher prices. 

Ifi V>w fHtur** pf th« u«iw 1916 ntodrl |prlml*i (1^ Twbi R«^#r*c' for 

Kiirtil pitd Left Hand TKinadi and Aulamatle CarrtHgA F«mIb, i2) Bull 
'I'll nisi Et«arliLR up t|e«d«t4H!k Spindly t3) Newr Improv^ Tsltstoek lUijdl 
htr important im prorvmcn la. 

US Prat^ti&^l many of th«m now, aro furnish*^ 

for the Mode] Workshap for rullttng„ grinding, draw-in 

eoLlet «huek work, and olhsr manufai^^turinfE and mnL^hino 
ohop johi, 

£jipstT(ftffy ff 0 Cd 171 mon rtod for Mauufitcturlim, LahoraturT 
wurkt Auto Service uhops, EUcctrle shopi and Home ■ tu>p« for 
ai^urpto nm-islon john la metals of nil hlnilit wouds« 
pi ostica and other machinable nmteriats. 

Usfii hy V. S. CoivmfHcnr, Bell Telephone Eahoratorlea, 
Toledo ^ate IttanufactuTing Co., Sl^ikorslijr Aircraft Ckirp., 
Firestone Tire and Ruhher Co. and scores of other induslrlesi, 

ORDER THIS LATfIE-30 DAY FREE TRIAL 

Send down parmrnt for 30 dsy trlnl in your own shop. 
Monejf' hock if nut satisfied. Im modiste shipmant- 

jtfnjf Coujwn /or DosilrripCir* l.iterOCure 



SOUTH BEND 

901 East MndisDn Si., 



LATHE WORKS 

Bnnth Bend, Ind. U. S. A, 



SOUTH BEND/?>E£e^^L&THES 



hOMJiAe MtchAHips Ftfs^sp pfUhrrrD ih u. r. a. 



'fAiS Htw 1916 IfUnLdl 

Cjl£ 4 UU 4 tC S&uth 

■ ; t 



Loifs Motor Drive 

9^'x3' Workshop 

BACK-GEARED 
SCREW-CUTTING , 
\ PRECISION LATHE A 









yShythe IVJb ULDSMUiilLE 

is“THE BIG NEW CAR THAT HAS 




F or O I ili^m labile nffprs i\ big new ??i\ nntl a luJiurUms 

iirw Eiijlil - - - IhMIi vUli Jifw' le-I j-aiJer ^ * * 

riei^ly eiirb'lii'fl ititeriiirEi < * * livelitT |n>ncT » » « 

iiiiil nil l|u‘ mitileni fiiic-t'ur IVnliirt.-^ — uf n liieii tire sbtjwti 
beliPiv. Beeuiihe i HibiiHtliili! |f:ivr!^ ymi nil lliLit iir^v um1 bt-Uer 
— hilb lliillun^ iir imiilled'--tlie lU3b t ll(J!<iiii;ili'ilr i» 

krniv^ii irvt-ry where iis''‘nip (l^nr I'Juil: ILib E very 



Sfiiiit-fitri-f ~Tiirln-I'-Ttip'” IhiflifM iiy FtMhiT vifh 
lipjj/i yvniiSntian ^ r - ijpu hIi’ itip* ^Mulrfllkpii njf 
^Irv'l fllNhvr^ iPpirl iNrliiw axul ■trt'l bIL 4imii □id-; iiflfr 



■■ iiarttpnt^ 
.ijfiimdiili^M /'ptlJ''»PB 
wra^lit Stin.t 
■ nrr4-B*’t' ^pi^ariiip, 

Jlfp; drfrlniiP 



Ktir^-j-ll'ffpPtt tnifi''fa4 t , ■ifHT'uIr ippiilffHP'llpU 
*pf>Mp-h oPda,rl-; "Mrii lpUttl|P« kPhI 

lip'ilri' tn lUr r¥i«rit piiioilkhif^ wilh tLti lli^dxt- 
j^mLiilixrr To civr m miful« ididinK riiilr. 



f.>PiJp*p^f.>pnlrTj/' .Sjpvn'nn . * . aiiiilHit iK‘llnn ru froiil 
wJbrrI* Txkpiu B |PPpprtl IPPliltrH^ itH'Tupp^tli UlaLri «lfrr' 
‘VP t |>i'rniiT> IMP MBEirlrriilp tmna « #f>| rMpqrFr-. 
HrnMd »liatk* I'arpn^Pt 1 *^ Pit IIiit PH^riklfl 

n]P^'>iAiii«4]p ; UirVff UuPi.' Up £%IiL T^ie 



fIrniL'n ^ ^ 

BplI'ruiTjiaimiiT ilwpT* ^ilUpd- 
airpl «ipi:l ripiuipil r^l rl j WFPiLtppr' 
■rpjrpl, At^ 4 rr •nPPiPPlIp, l|NP«'lk 



f'tX'i'lippfn Sfirit-ft ^ niiil fiiitl 

■■» rr, prnvitlr-i jmP umulir.iilty llir 
fljjj^rk uplvdtu‘0 fur mpiiui biti dptppliai.p 
m?ntiuiny; rliknippnTn Plilirk ' Ituock. ” 



fjjM Mrr'f/jTB' Kfnim . ^ r'JiTT n 
pi*iwn piiu tiniippr full jirriipiMFr^ Timiii^lp i 
•|ppprt half-, oil it PpTBlif<(l ult lliri;ji'hui]tpr'nul]i 



For Ca^alog and compfelo Engineering Jnfarma- 
Kon on the 1936 Oldsmobile Six and Eigh^ write 
direct to Dept. Olds Motor Works, Lansing, Mich. 



NEW LOW PRICES 



>«» W »*-»* «■ Ptii i i np 
iiiipp iip.li » i H P*iPMipP jppfc^i UPpty tH^pP P i ll pp ' > *t»i p I ■ ! ■• 
rii WHFt k^n*p yuiiptk. ipw» ana -tatMH 

’imrrm Wt ■»" ■■'Ha -ak ‘^a- Ui l aj, a< ■ r^H •.■■■ff taaiaai y ap 

« M 1 <; a— a mPaHaal #lsa TPh tm W.ataaa ^ L, 
riPP-atr-laaM* ■).)#*•. ttl 4 Hki. A 





he aromatic Turkish tobaccos 
used in Chescerfield cigarettes give 
them a more pleasing taste and aroma. 






© LiGum at Mvtfis TojiAtc^ Co 



Sun’Curfnd 
Turkhh leaf tobacco. 
Th« tobocco ft thvng 
leaf by Imaf and bung 
on long ratkt bfce you 



